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United States Cycle Tires 

arc Good Tires 



"The rubber in those tires came 
from Sumatra." 

"That's a long way off, Son. 
How do you know?" 

"Because they're United States 
Tires, just like those on my bike. 
The United States Rubber Com- 
pany has a big plantation there - 
a hundred thousand acres — so 
they can grow their own rubber 
for tires, and be sure it's good," 

"I know the tires are first class 
but I did not know that. How'd 
you find it out?" 

"Dad told me I could buy the 
tires for my wheel myself if I'd 
learn something about tires, so I 
studied up. I asked fellows who 
have had wheels a long while 



which tires were best and they 
said 'United States every time.' 
Then I found out that the United 
States Rubber Company is the 
largest rubber manufacturer in 
the world and their factories have 
been making tires ever since 
bicycles were invented. They 
ought to know how. And they 
have all kinds of chemists and in- 
spectors working and watching all 
the time to make their tires better." 

"I told Dad I was going to buy 
United States Tires and he said: 
'I guess you've learned something 
worth while'." 

"You sure have. Son, if they're 
as good as these United States 
Royal Cords. Stick to them." 



There are numerous styles of United States Tires for Bicycles, both clincher and single 
tube — one to suit every wheel and every pocketbook. Be sure it is United States. 
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Their inevitable choice— theVlCTROLA 

* In those homes where good music has its most devoted hearers, 
you will invariably find the Victrola. 

Whj'? Because the highly developed taste in art is satisfied 
with nothing less than the best which the wide world has to offer. 

Logically' and inevitably such a taste demands the instrument 
which Caruso has selected as his mouthpiece; which Farrar has 
selected; which John McCormack and Galli-Curci and Alma Gluck 
— and a host of other leaders — have selected to be their "other self, " 
to represent them, to carry their golden message throughout the 
Avorld. 

That instrument is the Victrola — the inevitable choice for 
your home. 

There are Victors and Victrolas in great variety from $12 to $950. 
Any Victor dealer will gladly demonstrate the Victrola and play any 
music for you. 

Victor Talking Machine Co., Camden, N. J., U. S. A. 




Important Notice. Victor 
Records and Victor Machines 
•are scientifically coordinated and 
synchronized in the orocesse* of 
manufacture, and their use, one 
with the other, is 
absolutely easential 
to a perfect re pro- 
eduction. 



I 




New Victor Records demonBtrnted 
at all dealers on the 1st of each 
month. 

"Victrola," is the Registered 
Trademark of the Victor Talking 
Machine Company 
designalinK the prod- 
ucts of this Company 
only. 

- '.J \-. . 
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mostly know (and the rest are 
learning fast) that there really is 
only one wood for Bungalows — 
and that is "Cypress, of course." 
Write for Volume 5, Cypress 
Pocket Library — very complete 
general treatises by well known 
architects, covering all the 
puzzling questions on Bungalow 
building, from designs to furnish- 
ing — sent promptly with our 
compliments upon your request. 

The less you have to sp^nd in 
building, the more important it 
is that you secure the longest 
possible life for your investment. 
The more you spend the more 
important it is that your money 
shall represent a definite and 
permanent 'investment, and not 
have to be spent over again in 
exasperating repairs. Cypress is 
"the one best buy" in the entire 
wood market for those who care 
what they get for their lumber 
money. Because it lasts and lasts 
and lasts and lasts and LASTS. 

Write for VOL. 5 TODAY. Now is the best time. 



Let our "ALL-ROUND KELPS DEPARTMENT" help YOU. Our entire resources are at your service 
with Reliable Counsel. We invite Correspondence with a serious purpose in it. 

Southern Cypress Manufacturers' Association 

1249 HilxniU Buk Boildiiil, New Orkui, U„ or 1249 Kurd Nat'l Buk Bld|., JicklODTilU. FU. 

INSIST ON TRADE-MARKED CYPRESS "AT YOUR LOCAL LUMBER DEALER'S. 
IF HE HASN'T IT. LET US KNOW IMMEDIATELY 
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See how much faster 
a man advances after 
he has been trained 



"In the past eight years I have increased 
my salary just 750%. The Course has 
been the foundation of my training. " 




H. V. HARRIS 

Manufacturing ifanagcr and Industrial Engineer 
of the Republic Motor Truck Co., Inc., the largetit e.r- 
clunivc tntcli inanufacturing plant in the u-urld. 



THIS page is addressed ex- 
clusively to big men. They 
may be Presidents or or- 
der clerks; General Managers or 
salesmen, it makes no difference. 
For the proof of a man's bigness 
is not always the position which he 
happens to hold to-day, but the 
size of his thought and - plan for 
his future. The first test is: Does 
he ask himself " Where shall I be 
ten years from now ? " 

To such men the story of H. F. 
Harris has a significance that is 
unmistakable. 

For years he had all the advan- 
tages that a practical business ex- 
perience could give him; and he 
made steady, but only moderate 
progress. 

Then thru the Alexander Ham- 
ilton Institute's Modern Business 
Course and Service he gave him- 
self a systematic business training. 
Jnd in the next few yean he bad 
made more substantial progress than 
m all the other years preceding. ' 

This is what he wrote after his 
enrolment: 

««The Course has been of great help 
to me. Innumerable business questions 
and ptobiems come up which I solve 
profitabl) because of the training I have 
received from the Course. 

"It might also interest you that my 
salary has been increased over seven hun- 
dred and fifty per cent. 

Will your next years count 
for more than the past ? 

PRACTICAL business experi- 
ence is good so far as it goes. 
It will give a man a knowledge of 
one, department of business ; as it 



gave Mr. Harris a knowledge ot 
sales and advertising. 

But after a certain point, knowl- 
edge of only one department is a 
handicap rather than an aid; thou- 
sands of men are so specialized in 
one department that they are con- 
demned to it for life. 

The exceptional man — the man 
who rises to a high executive posi- 
tion — must know the fundamen- 
tals of all departments — account- 
ing; factory organization; credits; 
costs; sales; advertising and cor- 
poration finance. 

Where shall a man turn to find 
this all-around business training ? 

75,000 proofs of the Alexander 
Hamilton Institute power. 

THIS question has been an- 
swered 75,000 times. 75,000 
able business men are now moving 
forward to larger salaries and in- 
creased responsibilities as a result 
of the training of the Alexander 
Hamilton Institute. 

The Institute has only one 
Course; it offers no training for 
specialized positions of limited op- 
portunity. For ten years it has de- 
voted itself exclusively to training 
men for the higher positions of 
executive responsibility — the po- 
sitions from which the work of de- 
partmental specialists is directed. 

Heads of great corporations are 
proud to be enrolled in it beside 
their subordinates. 1 2,534 are pres- 
idents of corporations, 2,826 are 
vice-presidents, 5,372 are secre- 
taries, 2,652 are treasurers. 



Read carefully the names of these mem- 
bers of the Advisory Council: 

Advisory Council 

Frank A. Vanderlip, President of the Na- 
tional City Bank of New York; General 
Coleman du Pont, the well-known business 
executive; John Hays Hammond, the emi- 
nent engineer ; Jeremiah W. Jenks, the statis- 
tician and economist; and Joseph French 
Johnson, Dean of the New York University 
School of Commerce. 

From suet men as these any man in bus- 
iness may learn. 

Just a moment's decision may 
save wasted years 

EVERY man in business is paying for this 
training whether he realizes it or not. 
Paying in years of moderate progress or of noi 
progress at all when the progress might be 
rapid and sure. 

To-day, by a moment's decision, you may 
eliminate the wasted years. You, too, may 
train yourself to make more progress in the 
year just ahead than you have made in all the 
years that have passed. 

TTie first step is easy. 
. Send for this free book. 

OUT of ten year's experience in training 
men for success has come the 112-page 
book — ' ' Forging Ahead in Business. "It has 
a vision for every man who is asking himself: 
"Where shall I be ten years from now?" 
Are you such a man ? Send then for your copy. 
It is waiting, free and entirely without obli- 
gation. Send now. 

Alexander Hamilton Institute 

04 Abler Place New York City 

Send me "Forging Ahead in Business' 
FREE. 




PfUMr HERE 



Business 
Address— 
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A Real Position Like This— for YOU 

The country needs thousands of trained, Certificated Electricians to 
fill big positions — and at big pay. It's all a matter of knowing how, and I will 
teach you by my up-to-date, modern instruction. You can learn at home, 
without interfering with your regular work, by my highly successful method of 
Home Instruction in Practical Electricity. 

Prepare NOW, and be ready in a few months to earn your 

$46 to $100 A WEEK 

Send for this Valuable Book — 

My book, "HOW TO BECOME AN EXPERT ELECTRICIAN," 

has started thousands of young men on the way to splendid success. A new 
edition of this book has just been printed. I want every young man inter- 
ested in Electricity to have a copy, and will send you one, ABSOLUTELY 
FREE AND PREPAID. Write me today. 

Hoyif I Train My Students 

As Chief Engineer of the Chicago Engineering Works I know exactly the 
kind of training a man needs to enable him to get and hold good positions, and 
to earn big pay. I have trained hundreds of men who are holding splendid 
electrical positions. Many are now successful Electrical Contractors. 

I give each of my students personal attention and a complete and thorough training. 
I give him a SPLENDID ELECTRICAL OUTFIT FREE, and much of the training is done 
by actual work. When my students graduate and receive their Certificate they are ready for 
a real position. But still more, at any time you wish you can come to our splendidly equipped 
Electrical Shops for special training. No other school can give you this. 

A Real Opportunity for YOU 

Wishing is never going to make your dreams come true. You've got to study — to 
learn. A man is worth only $2 or $3 a day from his neck down — and no more; but there 
is no limit to what he can be -worth from his neck up. 

A trained mind is what gets the big pay. It is this training that you need, and I can 
train you in a few months. Are you ambitious to make a real success — then send me 
the coupon — today. 

Free-ELECTRtCAL OUTFiT-Free 

To every student who answers this ad I am giving a splendid Electrical Outfit of stand- 
ard size Electrical Tools, Instruments, Materials, etc., absolutely free. I will also send 
you — free and fully prepaid — Proof Lessons to show you how easily you can be trained at 
home to enter this great profession, by means of my new, revised and original system of mail 



instruction. 



Free Employment Service 



aief 
Enj. 
Cooke, 



I am continually receiving requests from employers to send them trained Electrical 
men. I assist my students to secure good positions. I keep in touch with them for 
years, helping and advising them in every possible way. 

Write Now — Don't Delay 

Delay never got you anything. Action is what counts. Get started — 
and get started now. Write me, or send me the coupon, right NOW. 



DvtM 

44ICanS(..aiiari,ni. 

sir; Send at nnce-fally 
propMf^iui.l rtitlrrly fr*e— 
complete pKrtirulam of your 
ffreat offer for thle mooth* 



L. L. COOKE, Chief Engineer 

CHICAGO ENGINEERING WORKS 

DEPT. 34 



441 Cass Street 



CHICAGO 
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How "Silent Simms" Becamf 
a Master of Speech 



By MARTIN M. BYRON 



"'VTOU are exasperating beyond 

X words," shot out Mr. Worden. 
"Why didn't you keep Mr. Truesdale 
. here 7 You loiew I would be back in 
ten iihinutes." 

Harry Simms gulped hard, and 
replied weakly, "I did try to keep 
him here, Mr. Worden, but he 
wouldn't stay." 

"What? Wouldn't stay even ten 
minutes ? Why you could have kept 
him that long without his realizing it. 
Why didn't you talk to him about 
the weather, about peace, about the 
price of potatoes, about anything?" 

This wasn't the first calling down 
I had heard Sininis get. He had been 
with the firm for eight \'ears and had 
reached the point where he was as 
much a fixture around the office as 
the desk or the chairs. He was a slow- 
going, steady plugger, earning $40 a 
week. He managed to keep busy in 
the Sales Depaitment, Iseping rec- 
ords of salesmen's reports. No one 
around the office seemed to notice 
him. He was so quiet that the only 
things that would start him talking 
were such momentous events as the 
beginning of the war or the end of 
the war. Even when his bain- was 
born, Harry said three words — 
"It's a boy." 

It wasn't long before we nicknamed him 
"Silent Simms." 

Yet the "Silent Simms" of two years ago is 
now our Sales Manager, regarded as one of 
the most brilliant men in ouf organization, 
getting an annual itdanrthat rims d(^e to five 
figures, and is slated for the vice-preadency ! 

How all this happened in so short a time 
makes one of the most remarkable stories of 
success I have ever heard. But let Harry tell 
the story as he told it to me when I asked him 
pointblank what sort of magic he used in 
transforming himself. 

"Well," said Harry, "You remember when 
Mr. Truesdale came in that day and I could 
not hold him for ten minutes until the Chief 
got back. And when the Chief came back 
and found Truesdale gone, how he bawled me 
out? That incident marked the lurtiing point 
0} my life. I made up my mind that I was 
going to live down the nickname of Silent 
Simms that had fastened itself iijxjn me to a 
point where 1 hardly spoke to my wife. I 
was just afraid. I had almost forgotten 
how to use my tongue. Perhaps I got that 
way because everj' time I opened my mouth 
I 'put my foot in it.' I was always getting in 
wrong. I would give instructions and then 
have to spend twenty minutes trying to ex- 
plain them. I would dictate a letter and then 
have to wtfte five more to cxjdun the fint 
<me. I would try to explain an idea to the 
Chief and would get so flustered that I 
couldn't make myself understood at all. In 
my social life I became almost a hermit. We 
never went out because I was like a sphinx 
among people. 1 was the best listener you 
ever saw and the vorst Udker, 



"Well, when the Chief called me down that desk and put at the city salesman's desk. You 
day .it was the 'straw that broke the camel's know how I made good. Seems almost^ like 
back.' It was the most humiliating experience a dream now. , Then, a short time later, ' I 
I ever went through. I had been with the was given Roger's job on the road, in the 
firm 8 years — was getting S40 a week — and hardest territory we have. And when I 
was the office 'football.' 1 went home that began to break records there the Chief wired 
night determined to learn how to talk con- me to come back and gave me Morgan's job 
vincingly, interestingly, and forcibly, so that as the sales manager when Morgan was put in 
I could hold people spellbound, not only for cbtrae of the Seattle office. . 
10 minHtes, but by the hour. No more at the ""liiis ^at change came over me simply as 
silent stuff for me. I had no more idea of a result of my having learned hmv In talk. 
how to do it than I ha\'e of how to jump across 1 imagine there arc thousands of others who 
the ocean, but 1 knew that 1 wanted to do it, are in the s^ime l)oat in which ! found myself 
and 1 knew that I would ncser get anvwhcre ^nd who could become big ni(ine\ -makers if 
until I did do it. It took a shock to make me they only learned the secret of being a con- 
realize what it was that was holding me vindng talker." 

down to the grind of detail work, but when I 

finally realized whv I was called 'Silent 

^T^'r;lt^„n ?J"«nbi;^.f f''',' .RW^^I When Hattv Simms finished, I asked him if 

been written On the subject ni talkmg. 1 j J ^ ^ 

Tntld w^«7r -tJut W TdW^sT Co^ ^ he told rnHhat only ^^ly 

what 1 wanted was the abilitv to talk as a y-,, , . ... , ■ ^„„i„.„ :L 

business asset. I botight numberless hooks on ^r. Law had prepared a complete course m 

public speaking, but they all taught oratory, P^'"'^f' /"^"J. . 

luidwei^ complicated that I gaw up almMt ^ame mstructions as he had gi ven in h>s lec- 

hf dSSura^rZt I^Xu^ my'^^^^^ • to be exactly 

however, an" was rewarded a f^^v Jrk. late^ f stated. .After st ud> mg the e.ght smtple 

bv hearing about the work ol 1 'r. 1 r.clerick '^^"^ ' th='t ^.mmss suc- 

Houk Law of New York University, who was ^^e natural outcome of real ab,hty 

conducting a course in business teiking and t^J^^^I^^^^Z^Zn nltr Z^t 

niihlir snpaWintr has bceu as gTBat as his. I can never thank 

puWk: spcakmg^ Simms enough for telliM me about Dr. Uw's 

\ou may be sure that I lost no time m bourse in Busin^rTalking and PuUk 

attending the lectures. 1 went after them as Sneakine 

eagerly as a hun^ wolf goes after food. *^ 

To my great surprise and pleasure I grasped „r>»Tr^ «.t^ ><^xTr~'<r 

the secret of being a convincing talker— the SEND NO MONEY 
secret I had needed all my life— almost in the 

first lesson. So confident is The Independent Corpor- 

"Almost at once I learned whv I was afraid ation, publishers of "Afastory of Speech," 

to stand up and talk to others. 1 learned how Dr. Law's Course in Business Talking and 

to talk to a numbo- of people at the same Public Speaking, that once you have an.op- 

time. I learned how to make people listen portunity to see in >'our Own home how you 

to every word 1 said. I learned how to say can, in one houi", learn the secret of speaking 

things interestingly, forcibly, and convincingly. and how you can apply the principles of 

I learned how to listen while others talked. effective speech under all .conditions, that 

I learned how to say exactly what I meant. they are willing to Send you the Courw on 

I learned when to be humorous with telling free examination. 

effect, and how to avoid being humonNiB at Don't send any money. Merely mail the 

the wrong time. coupon or write a letter and the complete 

"More important than these vit^ funda- course will be sent, all charges prepaid, at 

mentals were the actual examples of what once. If you are not entirely satisfied send 

things to say and when to say them to meet it back any time within five days after you 

everv condition. I found that there was a receive it and you will owe nothing, 

knack in making reports' to my superiors. I On the other hand, if you are as pleased 

found that there was a right and wrong way as are the thousands of other men and women 

to make complaints, to answer complaints, who have used the Course, send only S5 m full 

to give estimates, to issue orders, to give payment. You take no nsk and you have 

opinions, to bring people around to my way everything to gain, so mati the coupon now 

of thinking without antagonizing them and before this remarkable offer is withdrawn, 
about how to ask banks for a loan. Then, 

of course, there were also lessons on speaking FREE EXAMINATION COUPON 

before large aiuheiices, advice on how to find 

material for talking and speaking, actual — — — — — — — — "a* 

rules on how to talk to friends, to servants, 1 /-• . • " ' 

and even to children. Independent Corporation 

"And the whole thing w so simple that p„biUh.r. of Th« Ind.pendenl Weekly 

in a single evening I learned the secrets that 

turned me into a very dynamo of ambition. Datpt. L-774 119 W. 40th St. New York 

I knew that 1 had at last found the road to ,«,d me Dr. Frederick Houk Law'. "Ma-teTy 

AL-isterv' of Speech. I began to apply the of Speech." a Coune in Businen Talking and Public 

principles at once, and found that my words Speddng in ddit IcMon*. I ^0 dtbw lemU the 

were electrifying people. I began to get things Coun|toyouwiaito*»«dsjF«ift«lt«reedptor send 

done. I began to put a new kind of ginger ^ ' . 
into my tetters, into my memoranda, into 

my talks with customers, and with people in Name ••••• ••• " 

the office. In a little three minute talk with 

the Chief I nearly floored him with some ideas Addicts 

that had been in my mind for years, but 

which I had always been afraid to mention. 

It wam^t long before I was taken off my old ^.s.ite«4« 

" Copyrighted material 
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Here is 
Your 
Chance! 




Electricity is the biggest 
force in the world today — 
and it is growing bigger every 
day. Electrical experts get 
big pay — hold big jobs. I'he 
electrical field offers you 
wonderful opportunities for 
success. 

You need specialized knowl- 
edge to master electrical 
forces and command the high 
salarjr of an expert. Success in 
electricity will come through 
your ability to acquire and 
use the specialized knowledge 
of others — this knowledge is col- 
lected and condensed in Hawkins 
Electrical Guides. 



HAWKINS ELECTRICAL GUIDES 



DO YOU WANT TO KNOW 

— the facts about the folloirinK oloctric-al sub- 
jects? They are all covcrt>d in Hawkins Elec- 
trical Guidi'B. 

Electrical niriui and symboLi — static and cur- 
rent electricity — primary cells — corxluotorB 
and insulators — rraistanco and conducti\nty 
— inaKnetiani — induction coils — dynamo prin- 
ciplaa — rlasm'S of dynamos — armatures — 
windinss — commutator brushes. Motor prin- 
ciples — armature reaction — motor start inx — 
calculations — brake horsepower — selection and 
installatiounf dynamoAandmotoni — galvanom- 
eters — standard cells — current measure- 
ment — resistance measurement — voltmelers — 
wattmeters — watthour mot«rs— operation of 
dynamos — operation of motors. Oiatribution 
■yatems — wires and wire nalculations — inside, 
outside and undersround wirinv — sisn flashes 
— light ninK protection — rectifiers— storage bat- 
tery systems. AlternatinR current principles — 
alternatinic current diaKrams — the power fac- 
tor — alternator principli^s — ^altcrna tor const ruc- 
tion — windinES. A. C. Motors — synchronous 
and induction motor principles — A. C. Oini- 
mutator motors — inductioo motors, transform- 
ers: losses, construction, connections, teats 
— converters — rectifiers, Altvmating current 
systems — swttchios devices — circuit brmkaire 
— relays — lii;htninx protector apparatus — reg- 
ulatituc devices — synchronous condensers — ■ 
indicating devices — meters — power — factor in- 
dicators — wave form measurement — switch 
boanls. Alternating current, wiring power 
stations — turbines; management, selection, 
location, erection, testing, running, care and 
repair — telephones. Telegraph — simultane- 
ous telegraphy and telephony — wireless — elec- 
tric bells — electric lighting — photometry. 
Electric railways— electric locomotives — car 
lighting — trolley car preparation — miscellane- 
ous applirationa — motion pictures — gas en- 
gine ignition — automobile self-starters and 
lighting syatcuiH, electric vehicles. Elevators 
— cranes — pumps — air compressors — electric 
heating — electric welding — soldering, and 
brsiing — industrial eloctrolysia — electro-plat- 
ing — electro-therapeutics — X-rays. 
Also a complete 125-page ready reference index 
of the complete library. This index has been 
planned to render easily accessible all the vast 
information contained in the 10 Electrical 
guides. There are over 13,500 cross references. 
You find what you want to know inataotly. 

4,700 Pictures 

3,500 Pages 
Flexible Covers 
Pocket Size 



Every mechanic, every electrician, every 
engineer, and every student, should have 
these wonderful books. You should get 
them, for just think how much they will 
help you. 

In Hawkins Electrical Guides you have at 
hand for immediate reference or study, a 
wonderful work containing 4,700 illustrations 
and 3,500 pages which cover all subjects, 
principles, theories, practices, problems, trou- 
bles and ways of doing things electrically. 
Hawkins Electrical Guides are a complete 
and practical working course in Applied 
Electricity. 

The set contains ten wonderfully helpful 
and practical volumes — written in clear, 
concise language — easy to understand — no 
wasted words — full of up-to-the-minute elec- 
trical knowledge which you can apply to 
the problems that come up. 

The Guides fit your pocket. You can carry a 
number with you till you have mastered its contents. 
All subjects are indexed so that you can find the in- 
formation instantly. Written in the modern 
question and answer form. It's like having an 
electrical authority always at your elbow ready 
to answer any question you ask. 

SHIPPED TO YOU FREE 



$1 



Ask 

your 
friends 
■bout 
Hawkins 
Guides 



A NUMBER 
A MONTH 



Send no money. Examine tbe books 
first — uae them In your work — pick 
up some Information that will in- 
crcasti your onrnlnK ability. Decide 
for yourself that they are Ihc most 
complete and clearly written 
electrical books ever published. 
Kvery book Is complete In It- 
self but the entire set is the 
best baniain. Accept this 
unusual offer now — mail 
the coupon today. If 
you decide to keep 
the books you can 
make settlement 
at only $ 1 per 
month, until paid 
for. 



THEO. 
AUDEL 
&CO. 
72 Fifth Ava. 
NewYork.N.Y. 
Please submit me 
for examination 
Hawkins El«!ctrlcal 
Guides (price $1 each.) 
Hhip at once, prepaid, 
the 10 nunjbers. If satia- 
factory, I auree to send you 
$1 within seven days and to 
further mall you 91 each 
month until paid. 



Slftoature . 



EXAMINATION 
COUPON 



Occupation . 

Employed by 

Residence 




P.S.M.. April '10 



New Easy Way 
To Learn Drawing 

How you can earn big money in Com- 
mercial Art, Illustrating, Designing, or 
Cartooning, without being a "genius," 
and regardless of your present ability. 



Never was there such a need for 
artists as today ! Business, revitalized, 
needs thousands. Illustrated catalogs, 
advertisements, posters, circulars, trade-mark 
designs — countless pieces of art work are 
needed by the busy business world. 48,868 
periodicals are published in .\merica — every 
one of them needs the services of at least two 
artists for each issue. You can't begin to 
realize the gigantic amount of art work that 
must be done — and the demand is increas- 
ing daily. Dig money is gladly paid — and big 
money is waiting for anyone with foresight 
enough to prepare for this pleasant profession. 
Thru our new easy method of teaching, YOU 
can earn $411 to $100 a week as an artist, 
regardless of your present ability. 

Learn in Spare Time 

This new method is like a fascinating game. 
No matter how little you may know about 
drawing, no matter whether people tell you, 
"you have no talent." no matter what your 
present ability may be — if you cun write we 
can teach you to draw. The new method 
simplifies everything — all the red-tape, "art for 
art's sake " teaching, and superfluous theory 
is taken out and in its place is put definite, 
practical instruction so that you will make 
money in the art game. The course is the 
work of an expert — Will H. Chandlee, an artist 
of over 35 years' practical experience. And all 
your instruction is under the personal super- 
vision of Mr. Chandlee. 

Write for Interesting Free Book 

An interesting and handsomely illustrated book- 
let. "How to Become an Artist." has l>ecn prepared 
and will be sent to you without cost if you mail the 
coupon below. Mail coupon NOW for this attractive 
free book and full details about our FREE ART- 
ISTS OUTFIT OFFER. No obligation whatever. 
Address 

WASHINGTON SCHOOL of ART 



1114 H Street, N. W. 



WASHINGTON, D. C. 



WASHINGTON SCHOOL OF ART, Inc. 

1114 H St., N. W., Wuhinston, D. C. 

Please send me. without obligation, free book "How 
to Become an Artist" together with full particulars 
of Free Artist's Outfit Offer. 



Naue. . 



Address. 



Make a Bigger Income 

^rn Drajsmai)^ 
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Great 
demand 
for drafts- 
men now. Still 
' greater demand in 
prospect. War over, 
buildingis to be resumed 
and manufacturing? to 
expand to meet home and 
foreign needs— which means 
plenty of good positions for 
draftsmen. Take up this paying pro- 
_ fession. The Chicago **Tech method 
is the quickest, easiest way to become a 
draftsman in spare time while you hold 
your present position. That proved before 
you pay a penny. (See free lesson offer below.) 
Send coupon. Learn how to earn 



at interesting work with opportunities to rise tosuperintendent, manager, 
or other executive positions. Let the Chicago"Tech"engineers train you 
At least get the free lesson and information.. 



Drawing Outfit 



{No 
Extra 
Charge) 




Easy Payments 

The fees forChicago "Tech" coursesare very moderate-^and 
you can pay on easy terms. And alao— you can obtain in a few 
months what it would take several years to acquire by ordinary * 
methods. You can (ret an early start. You are soon ready to take 
a paying position and to quickly g-et back the costof your course. 



the Chica- 
tro "Tech" 
\ H o m e 
^ S t udy 
— Course 
in Draftsmanship receives this draw- 
ing outfit— set of instruments in case, 
drawing board, Tequare, triangles, scale, 
curve, drawing paper, pencils, etc.. or 
a cash credit in case he already has an 
outfit. These instruments are of the 
same make and sizes as used by high 
salaried experts in drafting rooms of 
factories, shops, railroads, etc. You use 
them while learning— then take them 
right into your practical work. 
Wf^TP, Enrolled with Chicago "Tech" 
* ^« you have the personal direction 
of practical ontfineers.buildcra and architects 
who teach you the methods they use; in their 
own work. No uhcIcbb theories, no time 
wasted. You are prepared to stand beside 
old, expcricncGt] men. advantayrc to 

learn from a staff like this— every man a 
specialist. 

Come To the College or 

TRAIN at HOME 

Wherever you are you can have this Chi- 
cago "Tech" training. Complete instruction 
hy mail. ExerciscB. lessons, personal direc- 
tion of our exports riiiht in yourownhomc if 
you cannot come to the collefre for a resident 
course. Senrl the Coup^^n nnd got the facta. 




TEST 

LESSON 



Auto and Gas 
Engine Course 

All about automobile mechanism— its 
construction, operation and REPAIR— 
taught by mail. You train directly under 
the Chicago'Tech" automobile experts. 
Splendid opportunities open now. 

Learn All This in Spare Time 

All about the Principles of the Auto- 
CUObite. 

All about Gasoline Engines. 

All about Power Plants and Trans- 
CniBsions. 

All about Carburetors and Fuel Sup» 
Illy Systems. 

Al) about Lubrication and Cooling. 

All about Batteries. 

All about Magneto Ignition. 

All about Starting and Lighting 
Systems. 

Know How To Fix Troubles 

Most complete instruction in auto 
repair work. Equips you for high pay 
or to start a busmess. Big demand for 
trained repair men. 

1X7 •a.^ Send the coupon and get cat- 
" me alogand ailinformation now. 




Other institutions ask you 
to pay first— and then to find 
out later how well qualified 
you are for this profession. 
We send the free lesson first 
and place you under no obli 
gation at all. Discover your 
qualifications before you 
pay anything. And see for 
jrouraelf just whatChicago 
'Tech"ofrer8 you in train-/ 
ing which will bring a 
ready market for your, 
services and open oppor- 
tunities which are closed 
to the untrained man, 
The coupon will bring 
all the facts about the 
course, the small fee, 
and the easy terms. 

NOW 

Mark with X the branch you are in- 
terested in— or if in doubt about which course to take, write a 
letter stating facts about yourself and asking our advice which 
will be freely given. Mail either the coupon or the letter today. 



CHICAGO TECHNICAL COLLEGE, 

* 431 Chicago "Tech** Building, Chicago 

Without obligation upon me. send your Cataloff on subject Indicated 
below. Also FREK Lesson if inquiry is on Drafting or Plan Reading. 
Mark X opposite work in which you are especially interested. 

□ Architectural Drafting □ Plan 'Reading— Buildings 

□ Machine Drafting □ Plan -Reading— Shop Men 

□ Electrical Drafting □ tistimating 

□ Structural Drafting □ Surveying 

□ Sheet Metal DraftiuK O Map Drafting 

n Builders' Course □ Auto* and Gaa Engines 



Name . 



City.. 



Colleseor Home Study? State which., 



-iterial 



Popular Science Monthly 



A Practical Modern Correspondence Course of Study in 

Electrical Engineering 



If you wish to earn a BETTER SALARY, here is a chance 
to KCt' your diploma at home during your spare time. Men in 
constant demand everywhere. Big Jl^lliS' 
competent Electrical Engineer.. \Vc have helped thousands 
and can help you. . . j ^ j 

The men who get the big joba arc the men who understand 
the principle! of electricity and their application. Let our 
graduates tell you what we have done for theni. 

Our Courae in Electrical Engineering- teaches in plain, sim. 
pie language and with easy lessons how to install and operate the 
most modern electrical machinery and appliances. ^. ^. ^ . 

These lessons in Practical Electricity cover both Direct and 
Alternating Currents, high potential and high frequency currents, 
and all that is necessary to make you a proficient electrical engineer. 

The Course covers the field of modern electrical engineering, 
including power-plant work, and the follow'nB„s"b)ects. yu: 
Practical Electricity, Alternating Currents. The blectnc Motor, 
Electrical Wiring, and Practical Mathematics. 






S 



il I 



TIUs means 
PROMOTION 
for 
YOU 



These Books Free 

Witli thU course of study you get free the 
following splendid text books, all tiandard 
works, which books alone are worth the price 
of the course of study. 

You get personal attention from the 
leading instructors in this country on a crom- 
p/efe course in EUctrical Engineering^ every 
detail of which is covered in the following books: 

Practical Electricity 
Alternating Currents Simplified 
The Electric Motor 
Electric Wiring 
Practical Mathematics 

Th« instruction U ko clear that anyona can 
understand it even though ha has but a Umttad 

education. 



Send for Complete Catalogue, Testimonials & Positions Secured 

Complete Practical Correspondence Course* Covering: 



MARINE ENGINEERING 
STATIONARY ENGINEERING 
ELECTRICAL ENGINEERING 



MECHANICAL REFRIGERATION 
POWER ENGINEERING 
POWER PLANT ACCOUNTING 
MECHANICAL DRAWING 



PRACTICAL CHEMISTRY 
PRACTICAL MATHEMATICS 
DRAWING AND DESIGNING 



We Trained Over One Thousand Men for Government 
Marine Service 



The Joseph G. Branch ■ 

School of Ensrineering I 

542 S. Dearborn St., Chicago I 

Without obligation, please send me information | 
concerning your course in Electrical Ensrineerinj 
and special price and terms just offered by you. ■ 

I 

Name ' 

I 

Street and No I 

I 

aty State..... | 

I 

Present Position ■ 



SPECIAL OFFER— 

The price of the course is extremely 
low, and just now we are making a 
special limited offer to those who 
reply to this advertisement. This 
special offer reduces the cost of the 
complete course to a very low figure. 
You will be astonished to find how 
little this valuable training will cost 
, you. Mail coupon at once for full 
particulars and special terms. 



ELECTRICAL 



training agafn open to clvlllana. 
Over 3000 men trained Tor elec- 
trical Industries In experience of 
more than a quarter of a century, tor men of ambltton 
and limited time. CondenBe{I pourae In Electrical 

ENGINEERING a?^"?^'"^ 

and promoUons. Theoretical and Practical Klectrlclty. 
Mathematlcs. Steamand Gaa Engines. Mechanical i Jrawtag. 
Studcnta conatnici dynamoe. Install IM AUCVCAQ 
wiring and test electrical machinery. I H I EaRIl 

Course with diploma, complete 

Thorouphly equlDpcd fireproof donnl- 
torica, dlnlHK hall, laboratorlts. flhops. 

Write for Catalog. 27th year opens 
October 1. 1919. 

BLISS ELECTRICAL SCHOOL 

102 TAKOMA AVENUE, WASHINGTON, D. C. 




Fiee to Writers I 



An Amazing BOOK, full of helpful hints, 

suggestions, ideas; why many beginners needlessly fail 
and the easy way otliera succeed; why the demand for 
ideas is enormous; how. without special experience, 
your simplest ideas may be developed into thrilling 
plays and stories; the A B C of Stor>- and Movie-Play 
Writing; the shortest cut to success; how to tell if you 
ARE a writer; how Fortune and Fame may be wjthin 
your reach today and you not know it. This remark- 
able Book is Absolutely Free . Your copy is WTiiting. 
Send for it Now. Just address 

AUTHORS' PRESS, IS*. SO, Aubum, N«f York 



SOLDIERS AND SAILORS 

just released from service ! Learn Telegraphy which now pays big lalaries and place yourself in line 
for promotion to extraordinary positions. Some of our recent graduates have procured »1Z5 per month 
to atart. We teach both wire and wireless telegraphy, and Railway Accountmg thoroughly and 
quickly. Tremendous demand for both men and women. Our school the oldest and largest — estab- 
lished forty-five years, annual enrollment 600 students. Endorsed by railway, telegraph, wireless and 
government ofKcials. Expenses low — chance to earn part. Catalog free. Write today. 

Dodge's Telegraph, Railway Acconntiiig and Radio Inttitate, vAutSiA^.'mD. 




Airplane engineer 



DESIGNER. CONSTKUCTOR, ASSEMBLER. INSPEC- 
TOR. MECHANICIAN, etc.. at bi« p«y. Theto M an un- 
limited future in aviation for you. Get^ BUrted now in 
the U.rEe«t and beat equipped airplaiM school in Amenr*. 
Here you (tet thoroUKb trainiiiB and pr-M^ticai expeneoce by 
actually buildiog fuU-aiiod airplane* from raw matvruua. 
Write today— NOW for Special Off«r 
Build your own plan* in our ahopa 
with the aid of our expert enf ineeri 

BUD MORRISS AIRPLANE SCHOOL 

3S11 Lincoln Avonuo Dept. 1224 CHICAGO, U. S. A, 



MusicLessons 



i UNDER MASTER TEACHERS 



A Complete Conservatory Course 

By IVIail homL- 3tu<ty mu^'" ''-^''-"'^ .in<l.-r 



gr. at An 



Endotaed by Pa^crewskK Master teachers Buide and eoceb 
yoa. Leesona a marvel of simplicity and completcnc«^^^^^ 

Any Instrument or Voice UB course yoa 

are interested in-riano. Harmony. Voice, PubUc SchMl 
Music, Violin, Comet. Mandolin^ Guitar Banjo, or Reed 
Ormn-and we will send our FREE CAtALOG eovenoe 
«U instrumental and vocal courses Semi NUW 

. UNIVERSITY EXTENSION CONSERVATORY ■ 
MSI Sl»nl-My.r. Bldt. Chlcto. lllinoi* 

LEARN BY DOING 
TO BECOME AN 
aECTRICAL EXPERT 




A New York Electrical School 
course qualifies you by actual practice 
as well as theory to enter the lucrative 
electrical profession. Staff of specialists 
instruct. Advisory' board. Our own build- 
with complete equipment. Day and 
ight classes. Men come from all over 
the world. 

Write for FREE $S page protpedas \ 

E NEW YORK 
EUECTRICAL SCHOOL 
40 W*st ITtli St., New York 




I tf»rh fou p*>r- 
•onallr. by m»il, in » Bhort 
time. OldMt an l largest SchrKil. 
Big fiel'l. work interesting. Vt>u can 

EARN SIS TO $45 A WEEK 

Pritiner. Minn., wrote. "Did job after first lei 
ffot 110, i.rofil I7,0fi." rrawfoH ° ^ 
amy*: •'fcanied tiiW.OO wLiie t«kjni|^<nir 



litfmtare. BAmplee, Kufcrmntfe; . ■ 

DETROIT SCHOOL OP LETTERINel 

lUtabliahnl 1899. 524 D. 3. et L. Bl<i«.. UEIBOrT, MICH. 




EASIEST SHORTHAND 

La am in S •vaninc* homa studyi 

then acquire ■pe«<l vith K. I. Short- 
haod. Ama«m»ly aUnp*a , «— y . Ad- 
prored by experta. write dictation, 
roeMaceB, etc . . rapMly M 9p9kn, 
Bftcrbrtef.pleaaaotpraetice. Favor- 
ite methoo for persocal use; mftke 
notes Bt l«cttireii. meetinint; keep 
confidential diary* Bit help In any 
profession or boiine**- aid In your 
rarner. U«ed laAmiy.Navy.coarU. 
commercial M;h»olB; by public and prlrate stencwrm- 
phem.teftfher*. Sliirtit rnst. K.I.MK>rtll«nd--forbaar 
people. inrludlnrYOU. Proof L*S*on*. Guarantee and 
Brochnm with Teattmoniala fr**. poatpald. Aodren : 
KINOl MSTITUTE, EH-ISS, StatioD r. NEW 



/ / a) ' TEACH y7 
!^iate BY MAIL 




I won World*! Fint Prix* for beat court* in. 

Penmanahip. Under my Kuldanc^ 

become »n expert penman. Am placinK many 
students um inntructora in commerri»| colleBeii 

salRTtea. If you wii>h to become e better penm».-, 

mo. 1 will »end you FREE on" of my Favorite Rent 
Knd B copy of the lUna.jmerisn Jouriiel. Write today. 

C. W. RANSOM, 4S8 Eaa«x BMf., Kansas City. Ma. 




"STAMMERING 



Ifs (bMse aj\d &re »• 

Ynu emn be quickly cured ff yon stammer. Send If) cents, eoln 
or stampe, for 70 pa»ri' book on StnmmprinK and StutteHns- 
It telts how 1 cured ntvxelf aftPr PfammerinK mnd SCntterinff for 
20 yev*. BENJAMIN N. BOCUE 

^ 6Sa Morth nHnol» Street Indianapolla, InfMana | 



My Secret of 
Teaching Piano 

AND WHY I HAVE MORE PUPILS THAN 
WERE EVER BEFORE TAUGHT BY ONE MAN 

There Must Be Some Good Reason Why My Students Become Skilled Players 
of the Piano or Organ in Quarter the Uswd Time and at Qaarter the 
Usual Cost— Why They Do This Not Sometimes, But Regu- 
larly, Consistently, Habitually, Year After Year 




Dr. QUINN AT HIS PI ANO— From the famous sketch 
by Sdmeider. exhibited at the SI. Louis Exposition 



"Impossible!" some persons said when I started, twenty-five 
years ago, but every year I obtained more students, until today 
many hundreds of men and women are studying with me in all 
quarters of the globe. Every state of the Union contains scores 
of accomplished players of piano or organ who obtained their 
entire training from me by mail, and at quarter the usual cost 
and effort. I will gladly refer you to any number of my gradu- 
ates who will soon convince you of the surprising results they 
obtained by my scientific method. Write for my 64-page free 
booklet, "How to Learn Piano or Organ." 

You learn faster, not because anything is omitted, but because 
you use every possible scientific assistance — many of which are 
entirely unknown to the average teacher. My patented invention 
the COLOROTONE sweeps away playing difficulties that have 
troubled students for generations. By its use. Transposition — 
usually a "nightmare" to students — becomes easy and fascinating. 
It enables you, in your third lesson, to play an interesting piece 
not only in the original key, but in all other keys as well. This 
one fact saves you months of valuable 
time. The COLOROTONE is patented 
and cannot be used by any other teacher 
or conscrvatorj'. 








With my fifth lesson I send you another 
important and exclusive invention, QUINN- 
DEX, a mechanical "movie." It shows you 
every' movement of my wrists, hands and 
fingers at the keyboard. You see the fingers 
move, as clearly as if thrown on the moving 
picture screen. You do not have to repro- 
duce your teacher's finger movements from 
your MEMORY — which naturally cannot 
be always accurate. Instead, you have the 
correct models right before your eyes during 
every minute of practice. You follow them Studio ZD 
minutely and exactly without any chance of 
error or misunderstanding. Without Quinn- 
dex much of your time (and your teacher's time) would be de- 
voted to cortecting bad habits acquired through faulty practise. 
This discourages more students and wastes more time than any 
other single factor. Quinn-dex does away with it entirely. You 
cannot obtain anything like Quinn-dex except from me. Moving 
pictures have never before been applied to piano instruction. 
Quinn-dex is operated easily and simply by hand, and even a 
child can successfully use it. // contains 684 separate pictures. 
Quinn-dex is fully explained in my free booklet "How To Learn 
Piano or Organ." Write today. 

The old way of studying with a so-called "private teacher" 
by the oral or "spoken" method is rapidly being discarded, and 
anybody can see why. If you want a teacher "all to yourself" 
and can afford only $1 to $5 a lesson, it goes without saying that 
you can obtain only third-rate instruction. No true authority 
could give you his entire, exclusive attention for so small a fee. 
Furthermore, by the old-fashioned oral method, at least half 
your "private teacher's" time is absolutely thrown away in giving 
you routine instructions about clef signs, measure bars, sharps, 
flats, the value of notes and rests, etc., etc., which are necessa- 
rily the same for all students and could just as easily be put 
into writing. Of course you can't remember a quarter of what he 
t^lls you, so most of your next lesson is taken up going over the 



same material again. This truly sinful waste is entirely done 
away with by my WRITTEN METHOD. Your routine in- 
structions are all in writing for reference any time, day or night. 
Nothing is forgotten nor needlessly repeated. You obtain as 
much of my time as you really need, and ever>- minute of it is 
devoted to your real guidance, and not to routine instructions. 
In all essential ways you are in closer touch with me than if you 
were studying by the oral method — yet my lessons cost you only 
43 cents each — and they include all the many recent develop- 
ments in scientific teaching. P'or the student of moderate means, 
this method of studying is far superior to all others. Even for the 
wealthiest student, there is nothing belter at any price. You 
may be certain that your progress is at all times in accord with 
the best musical thought of the present day, and this makes all 
the difference in the world. 

Investigate Without Cost — Special OflFer 

My method is endorsed by distinguished musicians and educa- 
tors who certainly would not recommend a second-rate system. 
It is for beginners, or experienced players, from 14 to over 60 
years of age. You progress as rapidly or slowly as you wish, in 
spare time at home. All necessary music is included /rep and be- 
comes your property. Diploma and degree granted. The tuition 
fee is now, for a short time, cut exactly in half, on account of our 
Twenty-fifth Anniversary Offer. Investigate without cost or 
obligation. Write today, using postcard, letter or Free Book 
Couix)n for my 64-page free book "How to Learn Piano or Organ." 



MARCUS LUCIUS QUINN 
CONSERVATORY OF MUSIC 



Social Union Bldg. 



Boston, Ma«s. 



IRE'EiBaOK 




FREE BOOK COUPON 

QUINN CONSERVATORY, Studio ZD 
Social Union Bldg., Boston, Mass. 

Please send me, without coet or obllK&tlon, your free 
booklet, **How to Lcam Piano or Oritan.'' and full 
particulars of your Course and special reduced Tuition 
Offer. 



Name. , 



Cl 



Popular Science Monthly 



Have You and Yours 
Mastered these 
New Words ? 



Bolsheviki 

fourth arm 

escadrille 

camouflage 

brisance 

ukulele 

vitamine 

barrage 

and hundreds 



ace 

tank 

lorry 

Boche 

Taube 

Freudian 

Rotarian 

duvetyn 

of others. 



Are you still uncertain, and do 
you have a feeling of embarrass- 
ment when called upon to use 
these new words, and to pro- 
nounce them? Why not over- 
come this lack of information 
and class yourself with those 
who know; those who win suc- 
cess in all lines of activity. 

webster's 
New International 

DICTIONARY — 

" The Supreme Authority" 

on questions about words, places, 
people, etc., is constantly used by 
hundreds of thousands of men and 
women as a necessary tool in their 
work, as a stepping-stone to promotion 
and larger usefulness, as a court of 
last appeal. We all value insurance. 
Why not insure against loss caused by 
errors in your use of English? Never 
before was the New International 
so urgently needed, and never before 
was it procurable at a price so rela- 
tively low. 

400,000 Vocibnliry Terms. 2700 Pajes. 
BOOO lllistritions. Colend Ptatas. 30,000 Geo- 
irapMcal Sabjects. I2,00B BiatnrUcal tntries. 

Type-Matter is equivalent to that of a 
15-volume encyclopedia. 
Regular and India-Paper Edition*. 
I^rife for Specimen Pmget, titattrationt, tU. 
free Pocket Maps if you mention "Popular 
Science Mo." 

G. ft C. MERRIAM CO.. SpriDtrieM, Hut .'U. S. A. 




Gentlemen: Pcnd spei-lmen ot Reeular and India 
papers. Illijs terms, etc., wlUi FREE Maps. Per 
"Popular Science Mo. 



Name 

Address.. 




.MenWdntel 
fbrAirplane 



Wonderful opportunities j 
"Breat scope for advance- 1 
ment— and big pay— await you in the airplane I 
industry. This does not mean actual flyinK, but i 
in any and all of the various branches of the in- 1 
dustry. It is the coming profession— the future I 
means of transportation. U. S. Mail is already I 
being: earned by airpLinea. Factories are aprinKing OD I 
everywhere and trained men are in bin demand. f 

OBCnintfS in '^^^ set into this! 

■■snL lt»»ki! profession while it is ! 
fiany nrancneS still m its infancy as a } 
mechanic, engineer, repairman, instructor, in- 1 
spector. builder, contractor, salesman or pro- 1 
fessional aviator. The minute you understand I 
the science and mechanics of 
aviation you can step into a 
bigh-salaried position. 



We Guarantee 
OurTraininf 



la I 




We absolutely and unre- icr ■ 

aervedly guarantee that ^^dl^S^" 
our Home Training Course 
will enable you to qualify for a good position as 
soon as you graduate. The Course itself has 
been written by noted aeronautical engineers, 
and covers the entire fundamentals of practical 
aeronautics. Every lesson is written and illus- 
trated so clearly that you cannot fail to under- 
stand it. But see for yourself. Take ten les- 
sons. Then if you are not satisfied you are not 
out one cent. We guarantee satisfaction. 

Prepare Now for a 
Bitf Future 

Only by specialized instruction can you expect 
to succeed in aviation or in any line of business. 
Training alone will fit you for a big job— and 
NOW is the time to begin. Check and mail 
the coupon for Big Free Bulletin and Money- 
Back Guarantee. 

mNERICJIII SCHOOL 

4^ or CORBKSPONDENCI 

.Dept. F 1204 CHICAGO, U.S. A. 

L " 

r Please send Free Bulletin and Aj -jr* 
explain how I can qualify for ^TtJfcJ 
the position checked. 

.High School Gradaate Lawyer 

.Electrical EnRineer ..-Business ManaRer 

.Elec.Li(iht& PowerSupt. ...^Xertified Pab. Accoantxnt 

.Hydroelectric Engineer ...„Accoantant and Auditor 

.Telephone Enncfneer . Bookkeeper 

.Tctcfrraph Engineer Stenoffrapher 

.Wirelees Operator Fire Insurance Expert 

.Architect Sanitary En^'neer 

.fiuilding Contractor . Master Plamber 

-Civii EnRineer Heating; & Vent. Ennineer 

.Structural EnRineer Aotomobile Engineer 

.Mechanical Engineer .....Automobile Repairman 

.Shop Superintendent Airplane Mechanic 

.Steam Engineer .^..General Education Coorve 

.DraftunaQ and Designer ««ConuDoa School Branchea 




LEARN TO DRAW 
By the L.-\NDON Method 

Copy This Sketch 

— and let nic see 
what you can do / 
with it. Cartoonists L>?^ 
and illustratorsearn ^>^^ 
$25 to $125 or more 

[jer week. A large pro* ^ 
portion of the news- 
paper artists who are gaining success to* 
day were trained by this course. Nly prac- 
tical ?ystcm ot i>ersonal individual les?ons by 
mail will develop your drawing ability as it de- 
veloped their.^. Many years' experience draw- 
ing for ne\vspapcrs and magazines qualifies me to 
teach you in a practical way. Send sketch of 
Uncle Sam with 6c in stamps for full informa- 
tion about the course, together with test lesson 
plate, samples of students' work and evidence 
of what you too can accomplish. PUase state 
your age. 

The Landon School r^'i'.",V;-*i;;| 

1351 Schofield Bldg. Cleveland, Ohio 
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Don't be content to go back to 

peace time salariee. Be a Travalins 

Salesman — The demand exceeds the supply. 
Get into the selling game NOW when Travel- 
ing Salesmen are needed more than ever. 

Free Employment Service 

Thousands of men and women have been trained 
tliroUK^ our Hnme Study Course and our Free Employ- 
ment Service has helped thou^aoda to succuss. I>.-t us 
du the same for you. Write today for big Free 
Book* Listof OpeniuKS, and full particulars. Address: 

NATIONU SALESNENS TRAINING ASSOaATION 
Dept 15-D Chicago, III.. U. S. A. 



EARN $35 TO i^lOO A WEEK 





— To Success 



Henry 

Diokeorit 

Principal 



The secret of busi- 
ness and Rocial Rue- 
ccsg ia the ability 
to remember. I can 
make your mind an infallible 
clagsified index from which you can 
inatantly select thouffhts, facta, 
^ npure.q. names, faces. Enablps you 
to coRcentrate. develop self-control, 
/ overcofne beehfulnees. thiek ea rMir 
I tee*, address an audlonce. Eaay. Simpla. 
The result of 20 years' cxp«rieaco d«- 
oloping memorieaof thousands. 

Write Tod.y S^^,%^-^J«t^"Hyr 



DickioD School of Memory . 1929 Hetrst Bids.. Ckicago. IB. 



Wf pil '-■ yoo - L, tiy step. Voo oim train at honio 
^^■^BM dartntci^rarc time. Wnc.repuvyouforbarexsmIna-1 
^^^^^H UoD in nny ttUit*. Monvy rtffiinde<l aecordlns to our, 
^^^^^B Cioanintvo B<m<l {f dinsatislled. D^sree of iX. B. 

^^^^^^m o>(ii.-rre".J. Thoasiuidii of eueceeJifiil atndente en- 

r-iii.-il Low roai, Mpy ttfrma. FoiirUit n voliime 
LSpnTT^^ ir' i- if j-i. j rzir'M nnw. G^t oiir valuable I2n prngo] 
free, S..-nd I-'F th' - ~ — ' 



STUDY AT HOME 

li.on,. a li.*y. r. l . K.lIy 
trsiai'd men win biittipoeiUoDS 
J and hilt aijcceaa in business snd 
J public life, (irrater opporta- 
' niti^a now than ever bf-fure. Re 
i lid I' prill lent— bo s loader. Law- 

,000 Annually I 

.'L, L< tiy step. Voo ooa train at boiao ' 



LaSalleExtoRtlonUnlv9r»Ky,D*pt.4tS-L Chlcasol 



veloped without Interfering with 

or Loeal Class«s. The largest practical art School In 
the world. Write for full particulars and list of surceffifu] 



Comics, rartonns, com- 
mercial, newspaper and 
uja^'nzine llluHtratlne. 
I'aslel erayon portralta 
and Fashions. Earn S26 
to $200 a weak. By 
onr simple method your 
talent is quickly de- 
present work. By Mail 



pupils. IHustratwJ proapectua. 
papers and maKaxlnes. 



etc. Endoreed by new^ 



ASWICIATEU ART SXIUIOS. ohD. rutlron BoUdlnf.Hew Tork. H.T. 



Get This Car 

And tha HGCIVCV [v 

In YOUR Terrtioiy — ^w-. 

Drive a new 1919 Birch 
SUl'ER- FOUR .nd mak. 
Kood money MitfnE Birch 

care to yoar friend, and - ^- 3e h. p.. 1 1 S inch'^ U*' / 

neighbor. Thry .re furiy W.B-.Szk^- tir.a 

BIRCH MOTOR CABS SWci'oWT^lKofS 





If you ara earnins leas than 

$50.00 PER WEEK 

ami Itlie to dr-iw — you should study 

COMMERCIAL ART 



Leaiiine Art Man.-»eer4 — the men wlio know— 
rccQiiniiend us and employ cmr «iudcnts. We 
will Biiaranlee to make yon successlul— Learn 
at home in your spare time— or in our resilient 
3l-Dav or fveniiic Write for 1-KI-H illustrated cataloRue 

CDMMnclAURT SCHOPL. 721, 116 U. UlMfu kn., Chicna. Ill 



^ Begin Today— Write far Hr FREE BOOK 

^K^^S^^^^^M ^ make a rood penman of you at home durinv 
Writf for my free book, "How tO 

r^— Becoma a Good Penman." it rontains sprci- 

,, I mens antl tells how others masiervd pt'nrnanahip 

U - . by th^ Tumhivn Pynt..m. Your - amc wilt be «1«I. 

'-^^ I Kantly wrilten on n rnrd if you cncloae ntampto 

' pay postaire, h HKE HOOK— HVif* for it Tixaay. 

W. Tamblm. 4.17 Ridge Bldg., Kanaaa CUy, U. S. A. 



Aviation 
Mechanica 
needed for New 
Phm- , Write to- 
Amazinff opportuni- 
, tlea in the Airplane IndiiaUy. 

Rt yourself for a btic salaried job. 
'' announre a new eorrespondence 
Course in practical aeronautic* and ptind- 
_ a of aeronatitieat conatmrtinn and enainecr* 
Inc. Writ* at one*. Limited number of ledoeed 
irhnliirMliirm dow available. 

toif. $cli>ot at km\m. 431 1 Peartom ft. n^pi. i-m > ChlcafO 



April, 1919 




you never had a cKance! 

" Four years ago you and I worked at the same bench. We were ifof/t discon- 
tented. Remember the noon we saw the International Correspondence Schools' 
advertisement? That woke me up. I realized that to get ahead I needed special 
training, and I decided to let the I. C. S. help me. When I marked the coupon 
I asked you to sign with me. You said, 'Aw, forget it ! ' 



"I made the most of my opportunity and h 
You had the same chance I had, but you turned 
expect more money until you've trained your- 
self to handle bigger work." 



ave been climbing ever since, 
it down. No, Jim, you can't 



nNTERNATIONAL CORRESPONDENCE SCHOOLS 



There are lots of "Jims" in the world — in stores, fac- 
tories, offices, everywhere. Are you one of them? Wake 
up! Every time you see an I. C. S. coupon your chance 
is staring you in the face. Don't turn it down. 

Right now over one hundred thousand men are pre- 
paring themselves for bigger jobs and better pay through 
I. C- S. courses. 

You can join them and get in line for promotion. 
Mark and mail this coupon, and find out how. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 7627, Scranton, Pa. 



BOX 7627, SCRANTON, PA. 
EzplAln, without oblleBtlnff me, how I can quftliljr for tbe poai- 
tlon. or In the subject, be/ore which I mark X. 
■LBOTRlOiL KflQINERR 
F'ectric LiKhtlncttndRftllwaya 
Rlactrlc WIrine 



Telecraph Engineer 
Talaphone Work 
■BOHANIOaL ENOIKKEB 
Machanlcal Draftsman 
Machine Shop P»ctlc« 
Too I maker 
Gas Engine Operating 
CIVIL ENfllKEER 
Surveying and Mapploff 
MIKB rOREMARORUIfiUBBft 
STATIONABT EBOUIBEB 
Marine Engineer 
Ship Draftaman . 
ARCHITECT 
Contractor and Builder 
Architectural Drafiamao 
Concrete Builder 
Structural Engineer 
PLCMRING i.ND HEaTIRO 
Sheet Metal Worker 

^Textile Oreraeer or Supt. 

jCHEJrtlST 



Name 

Present 
Occupation. 



1 SALESMANSHIP 
" ADVERTISING 



_ Window Trimmet 
. Show Card Writer 
. Sign Painter 
_ Railroad Tralnmaa 
HlLLUSTRATING 
Cartoon Insr 
BOOKKEEPER 
Stenographer and Typlai 
Cert. Public Accoantani 
TRAFFIC MANAGER 
Railway Accoununt 
Commercial Law 
GOOD ENGUSH 
Teacher 

Common School Subject* 
Mathematics 
CIVIL SERVICE 
Railway Mail Clerk 
AUTOHORH'E OPBRATISa 
iato Bepalrlag 
MsTlrsttMi in SpanUb 
AflKlOCMDRB ID VT»nek 
PoBltrrRaUlsg ■□ lUlUa 



Street 
AndNc 



Clty_ 



CanadianM may »end thia coupon to 
InttmatioiKtl CorrMfpondcfuw BchooU, Huntrtal^ Oamaiia 



Popular Science MonlJdy 




Come to Detroit 

The Automobile 
Center 



ancL 



I 



The 
AutomobUc 
and Tractor indus- 
tries offer you ffreatcr oi>- 
portunities than ever before. 
Now that the war is over, the fac- 
tories are again building auto?, trucks and 
tractors. It is reported tliat tiie Kord Motor 
Company alone has orders ahead for 250.000 to 
300. COO cars, not including trucks. It is said that Dodge, 
Buick, Cadillac. Packard, and many others have enough un- 
filled orders on hand to keep going at full sT)efd day and night for 
months. Tractor factories are also behind on orders. Thousands of 
trained auto and tractor men are needed. Get ready to enter a success- 
ful and profitable life work. 

Earn $1 OO to $400 a Month 

Hold down a good job or go into business for yourself. We can teach you in a few short 
weeks to handle any auto or tractor proposition. Our garage repair shop has from twenty 
to thirty-five cars for you to work on. Different cars go and come every day. In our block 
' test department alone, we have twenty-five different tj-pes of motors. We have absolutely the 
best equipment obtainable. 

Tractor Course Included {n Auto Course 

With tfie ro-operiitlon of the International ITarvcster 
Co. and cur complete tractor equipment, every man 
who takes the complete Auto ronrse Is thoroughly 

equipp«<l to handle evpr.v Tractor Problom. Tractor inatruc- 
tioH!) «rc included with tho Auto course at the snrae tuition. 

, Aeroplane Course Included in Auto Course 

We are including the complete Aeroplane Mechanics Course with the Automobile Course at no additional 
cost. We have Curtiss equipment for instructions. 

Courses Also in Brazing, Welding, Tire Repairing 

In addition to our general automobile course, we give separate 
and complete courses in Brazing and Welding and Tire Rcpair- 
mg. With over five million cars in use and four or five tires per 
car, there is a lot of money in repairing tires. Brazers and 
Welders are getting 58.00 and SI 0.00 per day. Factories and 
garages are always looking for these men too. 
Not a One Man School 
This school in founded on tha 
beat, mont i>r»rtJiritl nnd ne«- 
vst principles in the Auromo- 
blle. Traecor, Tritck ami Aero- 

BlBfiettusincss. Itinrheresultof 
ie keenent co-operation with 
manuftkcturnrii, itcrvice stn- 
tions. earaees and owner*. It 

is not one man's Idea but the ueiroit trainon m**n oer r>reiprpnre Ua^t^ina- tw= o,..«.-;-.Kri^ "k„.(:;„:_ "it f^p^eniied 



Factories Endorse Our School 

The leading automohile faetorics in Detroit and other 
cities endorse our s--hool, our cfjulpmentiuidour methods 
of teiiohlng. Read some of their endorsements on this page. 
These were written In reply to letters from dlderent parts 
01 the country asking about us. 



. hr hiKKPst, beat an<l 
mosc auccfSHful men in eiicb 
ftelil. A. G. Zailar. Pres. 

Monejr-Back Guarantee 
Wc Kuurftritce tu qualify 
you for a. po^tition ntt i.NiLut' 
(cur, rcpuir man. tester, 
demonntratnr. Biito eleiuri- 
eian. saraKe runri, suloino- 
bilo <lvnler. Aeroplsno mo- 
tor meciianic or tractor me- 
ebanic nnd upvnttor, paying 
from SlOO to MUU monthly 
or refund yuur inoucy. 



Letters from Factories 

The Michiffan RtAt<! Aiitn School enjovs a very enviable 
reputiition and is probably one of the b«^»t of ft* kind in 
tJio United State.i. I have no hesitation in recommend- 
Inir It in every particular. 

Youra very trtjly, 
PACKARD MOTOR CAR COMPANY. 
The Michi^n Auto School, In our opinion. Is the finest 
institution of its kind in the country. So tar as we are 
_ , aware, ita course of instruction is thoroush, compre- 

C.arn While You Learn hennivc and practical. In fact, we ondorw; iU method of 

If necessary- we can secure work for *"we hive recommended a sreat many atudcnta to them 
you to help pav expenses while you arc and the reaulLa were very Bitiafaetory. 

taking our courses. hupsoWoto^-car company. 

Detroit Is Place to Learn» You The Michls^n State Aot.> School; Wish to say that this 

Can Start Anv Time !' ***** schools in the country, and would not 

T-\„*- jT . • T ^ ■ ■iiiw hesitate to recommend it to anyone who is dcoii 

Detroit trained men set preference (earning the automobile buRinci* ■ 



and get jobs quickly. No other city 
can give what Detroit does with its 
more than 184 large Auto and acc<?s- 
sories factories. Think what it means 
to learn in the Michigan State Auto 
School. 71% of autns made in Detroit. 



institution amiinfT the automobile factories of thi> 

We have a sreat many graduates from this school in 
our employ and every one nas Kiven entire aatialaction. 
Very tnilv yours, 

MAXWELL Motor company, inc. 

CHALMERS PLANT, 
H. H. "Lke. Supcrviaor Welfare and Lfibor. 
Your practice of co-operatlnewith the factories la vrry 



„ , - - - .... ,., -.-,Buecr«sfal ideas lo be ha<L 

eter. School open all the \'car. Winter **:''J"J' itiadiy co.<.perato with the Michiwn sute 

cIas*!Ps anv Itmc nnrl Hiv ThrPf* o.". J*^hoo I through our ninety branches In the United 

eiasi.es an> time, ana day. inree state*, m placinif your tractor uraduates. There is a 

Classes daily, morning, afternoon, eve- ^'""'ant demand for rompetcnt tractor own at very Rood 

ninf waKos. Verv truly yours, 

INTERNATIONAL HARV'ESTER COMPANY 

DETROIT FREE-;-New 176 Page Catalog ^ America. 

THEHEAITOFTHEAUTOIIIIUSTRY -Auto ^SrhoITl New^"'anTNcw I C-„J TUia r^a..^^.« T^rJ«« 

176-Page Ilhistrated Catalog. I ^^^<^ * "18 COUpOIl 1 Oday 

showing 133 illu.strations. letters | MICHIGAN STATE AUTO SCHOOL 

from graduates and big factories. . 584 amIo Bidp.. 6K7.ti9-9l tvoodward Ave. 

All absolutely free. Or better I Detroit. Michigan, u. s. a. 

still, jump on the train, as hun- I '"'^'we ,s5;n<l me. absolutely free. New 

dreds have done, and come to the ■ a-?nTr!ia"i^cfc':t^&^^ 

ciALMERSJ "Heart of the Automobile Indus- I t J Auto and Tractor n Tire Rspsiring 

try ■■ and learn right. J „V ^ 

Michigan State Auto School I •'•"■">° .b"-' 

•j^ Ibt Old RHiabIt Sdool— A. G. Z«ll«r. Pres. | 

, i AUTOMOBILES. TRUCKS, 1 Ni>rae 

- 140 TRACTORS. AEROPLANES J 

— 0* icCtSSMY S84 Auto Bldg , 687-89-91 Woodward Aw. I ^'"^ 

Ceirt^* FACTORIES DETROIT, MICH.. U.S.A. I Citv 




AUTOKOUIE ^<C^ 
FACTORIES 



My advice to you is to 
start right now to take my 
HOME COURSE 
IN AVIATION 

and prepare to fill one of the 
biK jobs later. Wonderful op- 
portunities. Trained men 
in btsr <leinan<I. Prepare now 
for big future. LesKona are easy 
to understand. Write TODAY for 
my FRKE BOOK, "The Science 

J'Mt r P CuBDhell ®^ Aviation," and I will send it 
omrrlV Thir,l Ac. oj »nd write you a peraonal letter 
th«R«yslFlylniTComs. that will interest you. Adnresa: 

CAPT. GEO. F. CAMPBELL, Cbief lulncior. National 
Aero laitilnte. 538 S. Dearhorn St.. DepL 1204. Chicato 




Learn Electricity 

^Hiw EARN $25 TO $60 

^^Mifi:^rS7.iii-ik. WEEK 



Al America'fi ereatpst prnclical in- 
stitution. FinL-Ht equipment. Ni 
books. No classes. AH individiiBl 
instruction. No special education 
npp«-«i*ary. Day an.i ov«*ninir school. 
Open ali yeur . Enter any time. 
EUrnw-hili- yi>o Innrti. Also courses in 
Drafttnjc, PtumblnK. Brtcklaylng and 
Motion Picture OperatinB. Send for 
book now. sure lo statn which 

sts you. Finish in 3V^ months. 

COYNE TRADE AND ENGINEERING SCHOOLS 

Dept. 34. 39-Sl East Illinois St., Chicago, 111. 




Govt Jobs 



Short hours, Rany work. No strikes. No hard Umes 
Pteariy, lif«ttme poiittoru. 876 toll&O a month to sUrt. 
Quick promotion. 




MENWANTEDl 



If 70U are an American 

CiUzcn 18 or over write 
for FREE book that tells 
about these 




under former Civil Service Secretary- Examiner. , , . 

Write for FREE BOOK and Special 20 Uay Offer NOW. 

Patterson civil Service School, 164 News BIcls., Rochester, N.Y. 



BIGGER PROFITS NOW 

IN MUSHROOMS 

War'a end ia booming mushroom demand. 
Pricee are lii&h. demand heavy as meat 
subatitute. Now is the time to srovr them. 
Men, wotnen and children by thousands 
doing it successfully in city and country. 
Grow in cellars, basements, sheds, etc. Quick returns. Make 
$10 to S75 a week. l.ram simple fsels from America's supreme 
ftTithoHty. Send for froe illustrated book. "TRUTH ABOUT 
MUSHROOMS." toilay. 

Buresi of Muliroom Indulrr. Dept. 547, 5005 W. North Are.. Okif e, HL 



DGYOULIKETGDRAW? 

Cartoonists are well paid 

We will not give you any grand prize If 
you answer this nd . Nor will we claim to 
make you rich in a week. But if yoa sre 
anxious to develop yoiir talent with a sac* 
ceaaful cartoonist, so you can nvske moiMy 
send a copy of this picture, with 6 cents 
In atampa for portfolio of cartoons and 
sample leaaon plate, and let us explain, 

Tk W. L EVANS SCHOOL OF aRTOONING 
825 Leader BU(., Ondaid. OIn 
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Draftsmen 
Eam$3l 



to 



$ioa 



You 

can get 
this big 
pay. All you 

need is the new 1919 
edition of the Cyclo- 
. edia of Drawing and a 
little of your spare time. 
The cost 19 only 7 cents a day. 
Yoa learn at home and pay 
this small amount while leam- 
injf. See the FREE EXAMIN- 
ATION offer below. 

Architectural and 
I Drawing 



Hechanical I 



4 blc Tolumcs enrh 5Kx83^ In., 
Itoiind in firenuiiie Ameritfan 
IMor(K*co nnd trlmmtHl in void, 
, lS78paseflandovpr 1000 111 UB- 
tnUioiiA, plates* cUafframa and 
blue prints. 

The only books that thoroughly 
cover Mechanical, Structural and 
Architectural Drawing in a non-tech- 
nical way. You don't have to know 

anything aboot the eubject to understand 
them. They bt'gin at the begininfi: and tell you 
everything about Blue Trint Read in cr— Mechan- 
ical Drawin(f— Machine Design— Macnine Draw- 
ing; Stractural Drafting-: Architectural Drawing 
and Lettering— Shades and Shadows— Per- 



spective Drawing— Freehand Drawing— Pen and 
' k Rendering— Twiotrrap hi cal Drafting— Draw- 
ing Instrument.t and Their Uses and hundreds ot 



Other things connected with the work. 

Use One Week FREE 

' You can use these books for a whole week free 

without sending one cent. Just send the coupon be- 
low and all 4 volumes will come to you at once by ex- 

' press collect. Use them as if they were your own- 
go through them thorougly and send them back at our 
exi)€nse if you don't want to keep them. If you do 
keep the books send us only ?2.00, You can send the 
balance of our special introductory price— only JIS.^'O 
the same way— 00 each mouth. 
Remember you don't take any chances. The 

' risk is all ours and the benofita will all bo youra, 
SEND THE COUPON TODAY. 

, AmericanTeclinical Society 

Dept. D12ti4 CmCAtiO. " " 
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amerlcan Tachnlcal Soclary 

l>ept, ClUcaso. U. S, A. 

Please send me the 4-volume Cyclopedia of Draw- 
ing; for 7 days' Free Examination, shipping charges 
collect. I will send you $2,00 in 7 dava and $2.00 
each month until the special price of $13.}i0 is paid, 
and you will send me a receipt showing the bo<^ 
are mme. If I decide not to buy 1 wiirretum the 
books in 7 days. 



Learn Watch Repairing 

B« a watchtnake^jou can Iram tbi* profiUbU ttada .^^^^ 



by corTeapondenoe ta a fee WMka la your own borne 
by Ih* I>«S«lin> rbart Bjitom. Aftar you complete 
tb« rouTSe you will know a watch ftont A to £. You 
will kn<iwjuit what the matter It and biTW to Mpalr 
oD». When yoa ipradtiate you wlU b* a practlesLl 
watchmakeraail repaliTT aod mnipettst to ftU 
an/ potldoa. PORitlooi forour craduate*. 
Ask for oai Free Book. It ex|>lala8 
our •Titom and termi. 

THE OeSELMS WATCH SCHOOL 

6S7Perry St., ATTICA, IMD. 




Construction of Induction 
Coils and Transformers 

Induction Coils, Interrupters 
Spark Gaps, High Frequency 
Coils, Tesla Coils and High 
Tension Transformers 

2S cents Postpaid 
POPULAR SCIENCE MONTHLY 



22S West 39th Street. 



.ENew York 



Jienal 



Apru, jyjy 
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Free Proof ibat I Can 
Raise Your Pay 

No matter how much you are earning now, I can show you how to 
increase it. I have even taken failures and shown them how 
to make $100 — $200, and in one case as high as $2,000 weekly. 
I am willing to prove this entirely at my risk and expense. 




LET'S have a little chat about getting 
. ahead — you and 1. My name is 
Pelton. Lots of people call me "The 
Man Who Makes Men Rich." I don't deny 
it. I've done it for thousands of people — 
lifted them up from poverty to riches. 

I'm no genius — far from it. I'm just a 
plain; everyday, unassuming sort of man. 
I know what poverty is. I've looked black 
despair in the eye — had failure stalk me 
around and hoodoo .ever>'thing I did. I've 
known the bitterest kind of want. 

But today all is different. I have money 
and all of the things that money will buy. I 
am rich also in the things that money 
won't buy — health, happiness and friend- 
ship. Few people have more of the bless- 
ings of the world than I. 



happiness, health or any of the good things of 
life. 



That "secret" surely 
every sense of the word. 



made me rich in 



IT was a simple thing that jumped me up 
from poverty to riches. As I've said, I'm 
no genius. But I had the good fortune to 
know a genius. One dav 
this man told me a "secret.'' 
It had to do with getting 
ahead and growing rich. 
He had used it himself with 
remarkable results. He 
said that ever>- wealthy 
man knew this "secret," — 
that is why he was rich. 

I used the "secret." It 
surely had a good test. At 
that time I was flat broke. 
Worse than that, for I was 
several thou.satid dollars in 
the hole. I had alxjut given 
up. hope when I put the 
"secret" to work. 

At first I couldn't believe 
my sudden change in for- 
tune. Money actually 
flowed in on me. I was 
thrilled with a new sense of 
power. Things I couldn't 
do before became as easy 
for me to do as opening a 
door. My business boomed 
and continued to leap ahead 
at a rate that startled me. 
Prosperity tiecame my part- 
ner. Since that day I've 
never known what it is to 
want for money, friendship, 



A Few Examples 

P«rion«l Exp*ri«ncM 

Amonji ovor 550.000 uaeni of "Power of 
Will" are *uch mpn u Judxe Ben B. 
LindaAV; Huprome Court Juatif^ Parker: 
Wu Tine Fans. Ea. U. 8. Chineae Am- 
haaaador: Aaniatant. Poatmaater Ganeml 
Britt: Lieut. Gov. McKelvie ol Ne- 
bra.<<ka; General Mana|t«r Chriateaon »f 
WelU-Fanro E 

Lewin. former Mc^PrM. Art Metal Con- 
st met ion Co.: Oov. Ferris ot Michiffui, 
»nd many others of equal prominence. 

$300 Profit from One Day's 
Raadins 

"The reaiilt from one day's »tiidy 
netted me S300 eaiih. I think it a icreat 
hook and would not be without it for ten 
time* the coit." — A. W. Wflkie. Faulkton 
So. Dakota. 

Worth $1S,000 and Mora 
"The book has been worth more than 
J15.000 to me. — Oacar B. Bheppard. 1117 
E, Wu*t St.. Decatur. HI. 

Would B« Worth SIOO.OOO 
"If I hid only had it when I wait 30 
years old. I would be worth $100,000 
toda>'. It ifl worth a hundred timoa the 
prico." — S. W. Taylor, The Sante Fe 
Ry., Milana, Toz. 

Salary Jumpad from $150 
to $800 

"Since I read Power of Will my salary 
haa iumpe«l from to (800 a month. " 

J. F. Gibaon. San Dioco, Cal. 

From $100 to $3,000 • Month 

"One of our boys who read Power of 
Will before he came over hore jumpM 
from $100 a month to J-I.OtX) the firnt 
mnnth. and won a $250 priae for the best 
salesmanship in the state." — Private 
l-eslie A. Still, A. E. F. France. 



TV TY sudden rise to riches naturally sur- 
IVX prised others. One by one i^eople came 
to me and asked mc how 1 did it. I told 
them. And it worked for them as well as 
it did for me. 

Some of the things this "secret" has done 
for people are astounding. I would hardly 
believe them if I hadn't seen them with my 
own eyes. Adding ten, twenty, thirty or 
forty dollars a week to a man's income is a 
mere nothing. That's merely playing at it. 
In one case I took a rank failure and in a 
few weeks had him earning as high as 
$2,000.00 a week. Listen to this: 

A young man in the East had an article 
for which there was a nation-wide demand. 
For twelve years he "puttered around" with 

it, barely eking out a living. 

Today this young man is 
worth $200,000. He is 
building a $25,000 home — 
and paying cash for it. He 
has three automobiles. His 
child ren go to private 
schools. He goes hunting, 
fishing, traveling whenever 
the mood strikes him. His 
income is over a thousand 
dollars a week. 

In a little town in New York 
lives a man who two years aso 
was pitied by all who knew him. 
From the time he was 14 h^ had 
worked and slaved-rand at sixty 
he was looked upon as a failure. 
Without work — in debt to his 
charitable friends, with an invalid 
son to support, the outlook was 
pitchy black. 

Then he learned the "secret.* 
In two weeks he was in businefis 
for himself. In three months his 
plant was working night and day 
to fil! orders. During 1916 the 
profits were $20,000. D uri ng 
1917 the profits r^n close to 
$40,000. And this genial 64-year- 
young man is enjoying pleasures 
and comforts he little dreamed 
would ever be his. 
T COULD tell you thousands of 
similar instances. But there's 
no need to do this as Tm willing to 
tell you the "secret" itself. Then 
you can put U to work and see 
what it will do for yo\x. , 



I don't claim I can make you rich over night. May- 
be I can — maybe I can't. Sometimes I have failures— 
everyone has. But I do claim that I can help 90 out of 
every 100 people if they will let me. 

The point of it all. my friend, is that you are using 
only about one-tenth of that wonderful brain of yours. 
That's why you liaven't won greater success. Throw 
the unused nine-tenths of your brain into action and 
you'll be amazed at the almost instantaneous results. 

The Will is the motive jwwer of the brain. Without 
a highly trained, inflexible will, a man has about as 
much chance of attaining success in life as a railway 
engine has of crossing tiie continent without steam. 
The biggest ideas have no value without will-power 
to "put thera over." Yet the will, although heretofore 
entirely neglected, can be trained into wonderful power 
like the brain or memory and by the ver>' same method 
— intelligent exercise and use. 

If you held your arm in a sling for two years, it would 
become powerless to lift a feather, from lack of use. 
The same is true of the Will — it becomes useless from 
lack of practice. Because we don't use our Wills — be- 
cause we continually bow to circumstance — we become 
unable to assert ourselves. What our wills need is 
practice. 

Develop your will-power and money will flow in on 
you. Rich opportunities will open up for you. Driving 
energ>' you never dreamed you had will manifest itself. 
You will thrill with a new power — a power that nothing 
can resist. You'll have an influence over i»eople tliat 
you never thought possible. Success — in whatever 
form you want it — will come as easy as failure came 
before. And thos^ are only a few of the things the 
"secret" will do for you. The "secret" is fully ex- 
plained in the wonderful book "Power of Will." 

How You Can Prove This 
at My Expense 

I KNOW you'll think that I've claimed a lot. Perhaps 
you think there must be a catch somewhere. But 
here is my offer. You can easily make thousands — 
you can't lose a penny. 

Send no money — no. not a cent. Merely clip the 
coupon and mail it to me. By return mail you'll 
receive not a [>amphlet, but the whole "secret" told 
in this wonderful book, "POWER OF WILL." 

Keep it five days. Look it over in your home. 
Apply some of its simple teachings. If it doesn't show 
you how you can increase your income many times 
over — just as it has for thousands of others — mail the 
book back. You will be out nothing. 

But if you do feel that "POWER OF \VILL" will 
do for you what it has done for over a quarter of a 
million others — if you feel as they do that it's the next 
greatest book to the Bible — send me only three dollars 
and you and I'll hv stiuarc. 

If you pass this offer by, I'll be out only the small 
profit on a three-dollar sale. But you — you may easily 
be out the difference between what you're making now 
and an income several times as great. So you see 
you've a lot — a whole lot — more to lose tlian 1. 

Mail the coupon or write a letter now — you may 
ne\'er read this offer again. 

Pelton Publishing Company 
14-H Wilcox Block Meriden, Conn. 



Pelton Publishing Company 

14-H Wilcox Block, Meriden. Conn. 

You may send me "Power of Will" at your risk. 
I agree to remit JS3.00 or remail the book to you in 
five days. 



Name. . . 
Address . 
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How to Be 
Personality, Energy, 



Daily Results 

"Problems that formerly 
worried me are now so easy 
as to seem almost unreal, 
since I gained i>ower of per- 
ftonaiity through Codscmni* 
Evolution.'* 

"I could see the tremen- 
dous reality and possibili- 
ties of Conscious Evolu- 
tion in less than half a 
minute's directicm of my 
energies into creativie cfaan^ 
nels." 

"Conscious Evol u tion has 
made me conscious of new ener- 

fy. of • better power ol mind, 
seem tirelese. I seek action 

instead of StavSAtion, M for- 
merly." 

"1 am filled with a new zeal.** 

"I would not take fifty thou- 
sand dollars for the power which 
in six weeks Conscious Evolu- 
tion has given me." 

"Ten seconds from the tim< 
I started Conacious Evohition ' 
I felt myself more sKvA and 
energetic. 

"I am happy to say that I re- 
ceivetl your instructions, and 
that in spite of travelling a good 
deal, my canditkni or power is 

remarkablo Ot DSDOty yOOTS of 

age " . ... 

"1 am certain I am saining m 
- • - ■ full of 



ild 



every way. for 1 feel 
'fight.' and energy, a 

cat." 

"I nwc my ris*^ from the posi- 
tion of a country insurance agent 
to virtual head of one of the 
largest insurance companies of 
the world entirely to the power 
of pcrBonality Conscious Evolu- 
tion has given me." 

"I became aware of the bene- 
ficial power of Conscious Evolu- 
tion at the end of the first ten 
seconds." 

"My weak will and psraooali- 
ty for vears made it pOMtlllo 
for my business partnsn to rob 
me of my prMer ibare of profits. 
Conscioos Evolotion gave me 
courage. aalf-roHaabo'aaa power 
of peffSMMlity. and 1 made my 
partBMs My me SIfiO.OOO. ' 
out of wlucb .they h«d'' bull- 
dosed me during my feeble and 
pow e r les s dayrt.-' ■ • 

"I n ten secmde Conscious £vo» 
hitioik prevod it^ tb to*." 



Unless your mind and body are capable of tmth- 
standing abuse without distress you Aaoe no real 
mental, vital, living or health power. You have 
but average power of life. You have but negative 
health. Real health power, real personal power, real 
power of life and real success come only through the 
vital power to live and the masterful power to succeed. 
The Conscious Evolution character of power of life, 
higher vitality and dynamic energy will enable voa to 
easily master and enjoy conditions that now distress 
you. A unique and wonderful discovery that has 
revolutionized human possibilities and furnishes the 
body, personality and mind with a degree of drivmg 
tma smashmg energy that saipasses imagination. 



There is a new and marvelous 
science of reconstructing and rer 
creating the human organism and 
energizing the mind — a system 
of mental and physical evolution 
that has already revolutionized 
richly the lives of men and women 
all over the country. It has 
brought them a new kind of health, 
pleasure, strength, energy, fconfi- 
dence, might, power of person- 
ality and success. It has given 
them such marvelous energy of 
mind and body and they enjoy a 
life so full, so intense, so dominat- 
ing, so thoroughly worth] while 
that the old Hfe to which they were 
accustomed seems totally inferior 
in every respect. 

Dynamic Men and Women 

This new system gives a new idea 
of how 'truly masterful, conquoing, 
creative, healthy and happy a human 

being can be — how overflowing with life, 
dash, energy and the fire of triumph. 
It is thoroughly natural and simple but 
it accomplishes seemingly impossible 
results without study, loss of time, use 
of drugs, medicines, or dieting, without 
weight-pulling' or apparatus, without 
violent forms of exerase, without mas- 
saging, electricity, cold baths or fon%d 
deep breathing, :m fact this siyebem. does 
its revolutionizing work without asking 
you to do anything you do not like nor 
give up anything you do like. And so 
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wonderful are its results that you feel 
the surging of the higher energy after 
the first thirty seconds — half a minute. 

Gain a Coniqueriiig 
Personality 

Many men and women have amazing 
memories, high education, excellent 
health and even unusual strength of 
body. Iviany are good-looking, are good 
talkers, and possess every advantage 
that training and blind evolution can 
give them. Many have read practically 
every book ever written on how to be a 
success and attain a dominant . will 
power and yet these men and women are 
failures in life because they do nci; pos- 
sess a vital, triumphant, dynamic power 
of personality. Their energies and knowl- 
edge are not creatively correlated and 
activated. They do not possess' the 
conquering personal power sueh as 
Conscious Evolution develops and which 
is so essential to a really fine {U}d' tnie 
and beautiful success. 

Conscious Evolution can quickly show 
you that you are only half as 'aiive as 
you must be to realize the higher joys 
and complete benefits of living in full, 
that you are facing the world with only 
half the personality that you are easily 
capable of having, that you are. not only 
half as well as you should be, half as 
vigorous as you can be, half as ambitious 
- as you may bci and only hidf as well 
developed as you ought .to ''be. In 
fact Conscious Evolution can demon- 
strate to you in thirty seconds — J^. a 
minute — that you are Uving an inferior 

life. • • 

Copyrighted material 



April, 1919 



A Giant In 
Mind and Health 



A Supreme Life 

The fact is that regardless of whether you are rich or poor, Conscious Evolution 
can prove to you readily, by demonstration, that you are leading an inferior life. 
You owe it to yourself to give Conscious Evolution the opportunity to show you 
the way in which you may completely and easily come into possession of a new 
dynamic life, and unusual vigor, a dominant type of high energy and power of 
personality — a new realization of the meaning of life and success. 

Make Yourself Fearless, Forceful, Alive, Vital, Powerful, Dynamic, Constructive, Creative 

Conscious Evolution gives greater power to live the superior life, the better life, 
the higher life, the more successful life, the life worth while and the life in com- 
plete accord with the ultimate laws of evolution and creation. 

Do not be satisfied with the non-productive, inconsequential, empty, mediocre, non-creative life. 
Live the triumphant life, the productive life, the life of influence and importance. 

Give Conscious Evolution a trial of thirty seconds — a half minute — and you will become person- 
ally conscious of the new life and higher energy and vitality of which you can have a superabundance, 
accordingly as you may really desire it. 

Everywhere throughout the land men and women, in any walk of life, through Conscious Evolu- 
tion are secretly and privately advancing themselves in life, happiness, joy and power — through 
consciously employing the principles of evolution. Whether you are a Doctor, Law>'er, Banker, 
Business Man, Financier, Mechanic, Soldier, Sailor, Laborer, Philosopher, or Scientist, Conscious 
Evolution is for you. It is for those who wish to make their existence on earth a source of higher, 
supreme satisfaction. 



These Introductory Books Are Free 



Swoboda has published for distribution two remarkable books which ex- 
plain his system of Conscious Evolution and what it* has already done. 
Write for these books — not because Conscious Evolution has meant so much 
to 262,000 other men and women, not because there is scarcely a prominent 
family in the country that hasn't at least one member a pupil of Swoboda, 
but because they contain valuable ideas for you. Conscious Evolution is 
being personally used by many of the most prominent physicians, and such 
men as Woodrow Wilson, Charles E. Hughes, the Rockefellers, the Vander- 
bilts, theGoulds, the Huntingtons, the Cudahys, the Swifts, and McAdoos for 
advancing themselves in energy, health, vitality, and power of personality. 

Write for theae books because they mean so much to YOU in mul- 
tiplied living power, earning power and personal power. They are 
filled from cover to cover with the vital facts about yourself and how 
you can acquire the degree of power in body and mind that you so 
consciously or unconsciously desire. They explain the dangers of 
excessive deep breathing, excessive exercise, and excessive muscular 
development. 

CONSCIOUS EVOLUTION and THE SCIENCE OF LIFE show how to double or 
even treble your power of mind and body; not by tedious, prolonged study, but by 
a process of energization which raisev the very level of your life and mental power. 

CONSCIOUS EVOLUTION and THE SCIENCE OF LIFE supply the key to 
dominant personal power, dominant business power, dominant success power, 
dominant mental power and dominant will power. They show how to change 
your aimless and fruitless life and attitudes into ambition, inspiration, en- 
thusiasm and the highest success. 

These books show how to amazingly increase your power of will and person- 
ality, as well as your power of body for every action, for every purpose and process. 

Conscious Evolution is a new science, and no one can afford not to know at 
least the simple facts about it. These facts show how Conscious Evolution OT«r* 
comes weak will, poor health, feebleness of mind and body. 

They show how to overcome the inferior, pleasureless, feeble and unsatisfactory 
life, by giving the means to the successful, superior and abundant life. 

Conscious Evolution also shows how to arrest the aging of the body, and how 
to remain young, energetic, vigorous and active all of the days of life. 

These books are absolutely free and there is no obligation now or after. These 
books are yours to keep, that you may attain a higher understanding of yourself 
and of evolution and the means to a higher existence. 

Even if you gain but one idea or the realization of the one principle of lifa 
through CONSCIOUS EVOLUTION and THE SCIENCE OF LIFE, these books 
will be of eternal advantage to you. 

Just write your name and address on this page, tear it out and mail it to Swo- 
boda, or draw a ring around your njame on your letterhead, or merely sertd a postal. 

This is your opportunity f Now 




^ivmg your name and address. 
i» your turn! This is your day! 



Do it today I 
This is your hour! 



Write NOW. 



ALOIS P. SWOBODA, 2253 Berkeley Bldg., New York City 



Daily Results 

"One year a%o I was an 
old man at forty; today I 
am a youth at forty-one." 

"Conscious Evolution 
can demonstrate its ^reat 
power for every good in 
half a minute. It did this 
for me." 

"Fourteen years ago at 
the age of 68 I was an old 
man ; today at the age of 82 
I am the marvel of my 
friends; I am younger than 
most men at 40. Your 
system gave me a new 
lease on life." 

"Conscious Evolution 
sent a message of energy, 
health and power through 
me in twenty seconds, which 
has been increased from day 
to day." 

"The beftuty of your whole ad- 
vertiaement is that every word 
of it is the truth. Your system 
is the most wonderful in the 
world: it gave me new energy, 
strength and life; in other words, 
it made a new man of me. I 
have been an advocate of your 
system since the first day I 
used it: I have withstood a men- 
tal strain during the past year 
which would have broken my 
health had it not been for your 
system." 

"When your first letter of in- 
structions reached me, I was 
tired and blue. I read it and 
saw the 'light.* My blues dis- 
appeared. I used my energies 
for about ten seconds, and my 
tiredness left me. Conscious 
Evolution is increasing my every 
power of mind and ooayr as 1 
'wish and as you promise. * 

"Can't describe the satisfac- 
tion I feel." 

"Worth more than a thou- 
sand dollars to me in increased 
mental and physical capacity." 

"I have been enabled by your 
system to do work of mental 
character previously impossible 
for me." 

"Words cannot explain the 
new life it imparts both to body 
and brain." 
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"Goodness, Daddy! You're Slow— The Car is Already Jacked Up!" 

Weed Chain-Jack 

It's Child's Play to Operate It 




Simply a few easy pulls on its chain lifts 
or lowers the heaviest car while you stand 
erect. Up or down — there's no labor. 



To operate a Weed Chain-Jack it is not necessary to 
get down in a cramped, strained position and grovel 
in mud, grease or dust under a car to work a 
"handle" that is apt to fly up with unpleasant results. 
To lift a car with the Weed Chain-Jack, simply give 
a few easy pulls on its endless chain while you stand 
erect— clear from springs, tire carriers and other pro- 
jections. To lower a car pull the chain in opposite 
direction. 



Never gets out of order. Gears and chain wheel 
protected by a stamped-steel housing. Chain heavily 
plated to prevent rusting. Has a strong cap, pro- 
viding the kind of support from which an axle will 
not slip, while a broad base prevents the jack from 
upsetting on uneven roads. Quickly adjusted to 
any required height by lifting the screw and spinning 
the corrugated "collar" shown in the illustration. 
Trv it vourself— yon will never be satisfied with any 
other jacK. 

10 Days Trial 

If your dealer does not have them, send $7.50 for any size for pleasure 
cars or $15.00 for the Truck size, and we will send you one, all 
charges prepaid. For delivery in Canada send $8.50 for any size for 
pleasure cars or $16.00 for the Truck size. Try it 10 days. If not 
satisfied, return to us and we will refund your money. 



Jack 
Thai Savea 
Your Back 



MADC IN POUR SIZES 



SiU 


■■•gilt Whtti 
Lsmrad 


Hailhl Whtn 
Raisea 


Hti«hl When Rituri 
With Jim Step Ua 


Price 

S7.&(] 
7.6U 
7.60 

15.00 


6 inch 
10 inch 
12 Inch 
12 In-Track 


8 tnchet 
10 inches 
J 2 jnc^ea 


12 1-2 inches 
IB 3>8 Inchea 
18 1-2 inch<i 
1» 1-2 inches 


14 Inrhe« 
17 3-8 inche* 
No Anx. Sl«p 
No Aux. Step 



The 8 inch snd 10 inch sizes are made 
with an auxiliary step as illustrated. 
Wlien in pperative poaition this step 
•ddBtwoinenefl totheheightof the jack. 



American 
Chain COMPANY,inc: 

Bridgeport, Connecticut. 



In Canada-DOMINION CHAIN CO.,Ltd., Niagara Falls. Ontario. 

Largest Chain Manufacturers in the World 
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Fighting the U-Boat with Paint 

How American and English artists taught sailors to dazzle the U-boat 

By Waldemar Kaempffert 



ROBIN HOOD was a camoufleur. 
Like all huntsmen from time 
" immemorial, he wore green, so 
that he would blend in color with the 
foliage of the forest. He must have 
been all but invisible when he stood 
stock-still. Naral officers would say, 
in their technical parlance, that his 
visibility was low. 

There never was a time, in the his- 
tory of warfare, when similar camou- 
flaging was not practised in a crude 
yet effective way for the purpose of 
concealment. Julius Caesar knew the 
value of low visibility; for he gave 
orders that the ships that bore him 
to Britain should be painted green and 
that his sailors should wear green. 

The Romans camouflaged their ships 
when they went out to suppress 
troublesome Mediterranean pirates. 
And' the seafaring Danes, too, long 
before the Christian era, tied 
boughs to their masts and lurked 
in forest-fringed bays to mislead 
their naval foes- 



Battleships have been painted a 
dull slate-gray for a generation, to 
make them less conspicuous; but it 
is doubtful if their visibility was ever 
as low as that of the camouflaged ships 
of the ancient Romans and Danes. 
At all events, we know now that 
battleship paint was neither properly 
selected nor scientifically applied. 

Artists to the Rescue 

When the German U-boats began their 
depredations, it became desperately 
necessary to provide some protective 
coloration for transports, food-ships, 
and the hundreds of vessels that were 
carrying munitions to Europe. 

Battleship gray having proved utterly 
useless, naval officers turned instinc- 
tively to artists for advice and assis- 
tance. If an artist, with his trained 




eye, knows how to apply color, knows 
how to trace lines on canvas so that 
they become the counterfeit present- 
ment of the thing he sees, couldn't 
he reverse the process and devise 
some way of blotting out the thing 
to be looked at? 

It so happened that American art- 
ists interested themselves in devising 
schemes of protective coloration as 
soon as the U-boat began to sink on 
sight. The pioneers among them were 




Is a new dazzle design effective ? The navy camouflexirs found out in the 
laboratory by testing a painted model with a special type of periscope 
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Here you have the ordinary 
ocean steamship painted a battle- 
ship gray, which is supposed to 
conceal but doesn't. What is 
she but a collection of angles? 
She is visible at 15,000 yards 



The forward part of the bridge and the deck-house 
are particularly conspicuous because the angles are 
accentuated by light and shade. The angles can be 
partially destroyed on a ship painted gray by apply- 
ing masses of dark blue directly to the bridge angles 
and by diagonal stripes of dark blue on the hull 



A further destruction of visible 
angles, as well as horizontal and 
vertical lines, is obtained by 
patches of black. Just where the 
patches must be applied is deter- 
mined by study and experiment 



William Andrew Mackay, Maximilian 
Toch, Gerome Brush, E. L. Warner, 
and Louis Herzog. 

These artists relied almost entirely 
on their experience as observers of 
nature and colorists; no attempt was 
made at first to approach the subject 
scientifically. 

Standardizing Marine 
Camotiflage 

In 191 7 the Submarine Defense 
Association was formed for the 
purpose of laying down the 
principles of marine camouflage 
and standardizing them as far 
as possible. The association was 
composed of nearly a hundred 
leading American and British 
shipping and export companies 
and all the leading marine 
insurance firms. Lindon W. 
Bates was made chairman of the 
Engineering Committee, and 
through him Mr. George East- 
man became interested to such 
an extent that the resources of the 
Kodak Laboratory were placed at the 
committee's disposal so that camouflage 
could be studied scientifically. 

The first inkling that ship-owners and 
the general public received that the ap- 
parently crazy splashes of paint and 
the freakish stripes that adorned the 
smokestacks, superstructure, and hulls 
of ships were not the whimsical color 
schemes of half-demented cubists and 
futurists, but very carefully thought 
out systems of protection, came in an 
order from the War Risk Insurance 
Board to the effect that ships not 
camouflaged according to the principles 
laid down by Mackay, Brush, Herzog, 
Toch, and Warner would have to pay a 
higher premium for marine insurance. 
The committee provisionally accepted 
the work of these five men as a basis, 
and then proceeded to study camouflage 
not from the artistic but solely from a 
dispassionate scientific point of view. 



U-Boal Commanders Baffled 

For a time low-visibility coloration 
baffled the U-boat commanders. It 
had its limita- 
tions. Effective 
enough at dis- 




They were not the mere whims of some de- 
mented artist, the curious patches of color 
that make camouflage look queer to us, but 
patterns designed after careful study by 
artists whose eyes have been trained to observe 

tances of 5,000 yards or more, it failed 
to protect at shorter ranges. More- 
over, U-boat commanders were not 
dependent on their eyes alone; their 
craft were equipped with microphone 
sound-detectors — sensitive instruments 
that made audible the beating of dis- 
tant propellers, the thumping of en- 
gines, the thousand and one murmurs, 
raspings, and clankings of a laboring 
ship. Even if the U-boat captain's 
eyes were momentarily fooled, his 
electrical ears were hearing. 

Then it was that Mr. Mackay and 
Commander Norman Wilkinson, the 
distinguished English marine artist, 
independently began to experiment 
with the idea of throwing the U-boat 
commander off the track. 

The man at the periscope has to sight 
and to take very careful bearings be- 
fore he can plant a torpedo success- 
fully. He launches his torpedo at a 
range of less than a mile, as a rule. 
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Is it not possible to fool him as to the 
direction in which the ship is heading, 
or as to the part of the hull at which 
he is looking? That is the underlying 
principle of what is known as the 
"dazzle" system. It is now combined 
with the low-visibility system; for 
low visibility has advantages 
at ranges of more than 5,000 
yards. 



The " Dazzle" System 



The dazzle system is really 
an evolution of the low-visibility 
system. It was discovered that, 
while large patches of color 
serve to break up the char- 
' • acteristic lines of a ship, smaller 
; patches are even more effective. 
Small patches, in turn, sug- 
gested stripes, and striping is 
the basis of some "dazzle" for- 
mulas. Low-visibility painting 
and dazzle painting are really 
antagonistic in principle. The 
one is most effective at long 
ranges, the other at short ranges. 

Low visibility is of primary import- 
ance; dazzle painting is of use only 
at fairly close quarters after low visi- 
bility has failed. Low visibility is in- 
tended to prevent an attack from being 
made at all — the dazzle system to pre- 
vent the attack from being successful.-' 
Low visibility is always of primary im- 
portance, because it complicates the 
U-boat's task. 

Suppose an uncamouflaged ship is 
visible at 15,000 yards. Skilful camou- 
flaging will enable her to approach the 
seeing eye to within 5,000 yards 
without increasing her visibility. In- 
terpret this fact in terms of the sub- 
marine. It means that more U-boats 
must patrol a given area traversed by 
camouflaged than by uncamouflaged 
ships. 

The area of a circle varies as the 
squares of the radius. Hence, if a 
camouflaged ship can steam safely at 




A final application of white in patches, 
scientifically disposed relatively to the 
gray, blue, and black masses.reduces the 
visibility to a minimum. A ship so cam- 
ouflaged is harder to see at 5,000 yards 
than one uncamouflaged at 15,000 yards 



a distance of 5,000 yards and an un- 
camouflaged ship only at a distance of 
15,000 yards, the area that a U-boat 
can effectively patrol is only one ninth 
as great if it is hunting for ships of 
low visibility. Nine submarines must 
patrol the area that could otherwise 
be covered by one. On the whole, 
more reliance is placed on the attain- 
ment of low visibility than on dazzling 
painting. 

But, at least, dazzling the U-boat 
commander has this advantage. If 
he does not score a hit, he is sure to 
be run down or sunk by gun-fire when 
he comes up to find out whether or not 
he was successful. He betrays himself. 

What Constitutes "Appearance" ? 

Look at that horse walking down the 
street. You recognize him at once as 
a horse, even though he is a quarter 
of a mile away. And why? Because 
of his general appearance, you say. 



And this is what the U-boat com- 
mander sees through the periscope — 
a confused jumble of apparently mean- 
ingless patches of black or color. It 
is difficult for him to determine in 
what direction the ship is heading 



But what constitutes "appearance"? 
Form and very little else — a peculiar 
arrangement of lines, curves, and 
angles. If you paint a picture of him 
you sketch on your canvas these lines, 
curves, and angles. 

Out at sea is a ship. Like every- 
thing else in the world, she is to the 
eye a combination of lines and angles. 
In which direction is she heading? 
North-northwest, you say. How do 
you know? You judge the course chiefly 
by the motion of the superstructure, 
a thing that bears a certain angular 
relationship to the hull. Destroy these 
angles, or substitute others for them. 
The angles by which we judge rela- 
tive motion are not those to which 
our eyes have been accustomed; the 
ship seems to be heading in a direc- 
tion that is not her real course. 

Look at such a ship through the 
periscope, and you will be dazzled — 
dazzled not in the sense that you 
find it painfully difficult to see, but 



in the sense that you are deceived. An 
error of a few degrees in course, of two 
knots in speed, or of two hundred to 
three hundred yards in range is enough 
to throw out the aim of the man who 
gives the signal to launch a torpedo. 

It was the task of the Submarine 
Defense Association to determine 
whether low visibility was better than 
dazzle, or vice versa; whether low 
visibility should be combined with 
dazzle or -not; and how the different 
low visibility systems compare with 
one another and likewise the different 
dazzle systems. 

Scientific research proved that every 
dazzle system surrenders something to 
visibility. How much may thus be 
safely sacrificed in order to throw out 
the torpedo can be determined only af- 
ter a long and patient scientific investi- 
gation. It seems certain, however, that 
dazzle painting on bows, funnels, and 
masts is very effective, the result being 
a confused pattern which usually de- 
ceives as to course, range, and speed. 

Enter the Scientist 

The first scientific study of marine 
camouflage has been made by Mr. 
Lloyd Jones, of the Eastman Kodak 
Laboratory. He invented a visibility 
meter in order to pursue his investi- 
gations. His dispassionate examina- 
tion shows whether or not the particu- 
lar shade of violet or green selected 
is scientifically the best, or how 
one dazzle pattern compares with 
another. The artist, 
having laid the foun- 
dation, gracefully re- 
tires and leaves the 
refining of marine 
1 camouflage to the 
J physicist. 



Literally thousands of low visibility and dazzle designs were experimented with in 
England and in the United States, until at last a few systems were evolved that 
made it difficult to see a ship at a distance as well as to determine her direction 
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Jobs that a Truly Industrious 




If your hot-air register 
refuses to work, it is prob- 
ably clogged with dirt. 
Let your vacuum cleaner 
suck the dirt away. Hot 
air will then shoot forth 



No wonder she " cleaned up." She drew their Red 
Cross money from them with a vacuum cleaner 



Uudorwood A Underwood 





It is much easier to 
clean the inside of a box 
by inserting a tube than 
one's head, shoulders, 
arms, and a dust-rag 



What chance do frost 
and ice stand of cling- 
ing to a window-pane 
when a vacuum 
cleaner gets after them ? 



Anever-prcstiii 
hanging on your belt 
will lift the road dust 
from your automobile 
— if you own one 



All the little molecules 
of water that persist 
in clinging to photo- 
graphic films are swept 
up by the cleaner 
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Vacuum Cleaner WiD Do 




Cellars are damp and 
cellar floors usually 
wet. This one was, 
and she went after it 
with a vacuum cleaner 



Armatures, like pies, require an even oven. This oven 
for armatures was made even by a vacuum cleaner 



Vacuum-clean the dust off your old 
boxes and sell your stock as new 




It's much bet- 
ter tlian hang- 
ing your head 
out of the win- 
dow or airing 
it on the roof 




The guard-rail of an old bridge had to be removed, 
and so the engineers cut off the planking by means 
of a compressed-air saw that they built themselves 

Compressed-Air Saw Made from Old Drill 

WHEN the highway engineers of the State of Connecticut had to 
replank one of the State's 1,800-foot bridges, they were confronted with 
the problem of removing the old worn planks without disturbing the guard- 
rail at one side. If the ordinary practice had been pursued, the guard- 
rail would have been removed, the new planking would have been fastened 
down, and then the guard-rail would 
have been restored. The method is 
slow, laborious, and expensive. 

The State highway engineers de- 
cided to use an air-driven saw. What 
is more, they made their own saw. It 
has a heavy rectangular open-box 
framework similar to that used by 
concrete-makers for measuring sand 
or cement. The side members have 
their ends rounded off to form four 
handles, by means of which the entire 
tool may be easily moved. 

The framework has a longitudinal 
center member which serves to sup- 
port an ordinary portable drill trans- 
versely of the box. A shaft is inserted 
in the chuck of the drill, and a circular 
saw mounted on the shaft near the 
center member. 

The apparatus was laid down on 
the planking and guided in a straight 
line along the length of the bridge 
by means of two narrow furring 
strips tacked to the planking at a 
distance apart slightly greater than the 
over-all width of the framework. The 
depth of the saw cut was regulated 
so that only the top worn layer of 
planking was removed. The frame 
could be rocked by the weight of the 
operator, and the depth of the cut 
regulated accordingly. 

The use of the device made it possi- 
ble to leave the guard-rail in place, 
and to fit the new planks to the edge 
cut by the saw without damaging 
the underneath layer of planks. The 
pneumatic drill was operated by com- 
pressed air supplied from a portable 
compressor installed for drilling and 
riveting work on the same bridge. 
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To Determine Distances 
without Instruments 

THE best way to determine the 
distance to an inaccessible point 
when you have no instruments ig 
shown in the illustration. If you 
want to find the width of a river 
between the points A and B, place 
a pin in a board held over the point 
A to represent that point, another 
8 in. from it for B, and still another 
4 in. from the first pin in any direc- 
tion as Q. 

With the pins thus arranged in a 
triangle, and with one leg twice as 
long as the other and the longer 
directed toward B from A, set a line 
flag at about half the distance A-B, 
sighting across the short leg of the 
triangle. 

Begin at A, and find the point X 
on A-Q where the long side of the pin 
triangle intersects B while the short 
side is pointed at A. The distance 
A-Z is then equal to one half A-B, and 
may be measured with a tape. 
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Do you want to know 
the width of a river ? 
Follow the directions above 



Grasping the han- 
dles opens the lid 
and the fire-bucket 
is ready for imme- 
diate use — provided 
it has been kept 
filled with water, 
according to the 
fire-prevention rules 



The spring cover will 
stay open as long 
as you keep a firm 
hold on the handle 




LCVtO-ODEQATING 



Lift the Bucket and the 
Cover Opens 

FREQUENTLY fire-buckets have 
no cover, hence the water evapo- 
rates. On the other hand, inspection 
in large cities often reveals long rows of 
buckets with a board running through 
the handles for a covering. You can , 
see what that means when seconds are 
precious. 

Here is a fire- 
bucket in which, 
in addition to the 
usual hand grip at 
the top, there is an 
operating handle 
near the bottom, 
connected by a 
system of levers 
to the lid, which 
is thus opened by 
the mere act of 
lifting the bucket. 
The lid closes 
when the bucket 
is again set down. 
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Mother Earth Tries to Swallow a Railroad 

Thousands of car-loads of dirt have failed 

to satisfy this strange subterranean appetite 'i? . . 




THERE'S a hungry bit of land out 
in Darke County, Ohio, that is 
swallowing up a railroad track. 
Once in a while it bites off a freight 
engine or a string of cars trying to 
carry earth enough to stop its maw; but 
its regular diet is the railroad right of 
way, rails, ties and all. 

More than three thousand car-loads 
of earth have been thrown into this 
"hole in the earth," as the engineers 
call it; but a child might have been at 
work with sand-pail and shovel, for 
all the good it did. The engineers 
won't admit yet that they are whipped, 
and the fight to save the railroad tracks 
goes on. 

A Subterranean La\e? 

A heavy rain always sends the cold 
chills running up and down their backs, 
because every rain makes the road- 
bed more unsteady. One of these 
days, it is feared, there won't be any 
road-bed, nor any tracks; and it is 
said that a whole railroad train might 
be swallowed up and engulfed. 



By Howard Egbert 

several cars, endeavoring to 
stop this earth revolt, suddenly 
disappeared from view. The 
engine was never recovered, and 
is probably reposing a hundred 
feet below the surface at this 
point today. AneflFortwasmade 
to recover the cars, but they 
pulled away from their trucks 
and the trucks sank from sight. 

Changes in Land Contour 

Some pent-up force of tre- 
mendous pulling power has 
carried away every cubic foot of 
earth dumped into this stretch 
of five hundred feet, lowered the 
level of the railroad track, and, by 
some unusual underground operation, 
has made out of what was once level 
country a hill twenty-two feet high 
Whole rows of trees have been swept 
into new locations, and the old Fort 
Recovery road — along which General 
Arthur St. Clair, pioneer Indian- 
fighter of America, marched with his 
little band more than a century ago — 



is breaking up, crumbling, and dis- 
appearing entirely in some spots. 

Indian Relics Come to Surface 

Not long ago, in an effort to see how 
far a pole might be driven into the 
earth, George Kisiman, a railroad 
foreman, succeeded in driving a piling 
fifty feet into the earth, when the piling 
stuck. Pioneers in that section of Ohio, 
who have been studying the phenome- 
non for years, contend that the 




Although thousands of car-loads of earth have 
been dumped in, the railroad line is gradually 
sinking. The strange earth movement has moved 
trees ten feet from their original position 



Geologists who have been en- 
listed in the fight say that prob- 
ably a subterranean lake or river 
exists not far below the surface 
of the earth at this point. Their 
belief is borne out by the fact that 
the swampy lands on both sides 
of the track eat up hundreds of 
carloads of earth, and that pools of 
water are making their appearance 
on the surface. 

Local tradition has it that some 
years ago a dummy engine and 



This road once 
ran level across 
the railroad tracks. 
Now great fissures 
are forming in it, 
and while parts 
buckle others dis- 
appear. The large 
drainage - pipes at 
the left in the pic- 
ture below were 
forced to the sur- 
face by an earth 
movement that is 
swallowing the 
road and a railroad 





The great fissurra which arc constantly Tunning 
in the road-bed make traveling on the road im- 
possible. Railroad men and geologists have 
been working for years to solve this problem 



piling ran into the forest of trees 
and logs that were dumped into the 
lake years ago in an effort to 
secure a firm foundation. 

From time to time the shifting 
and changing of the earth at this 
point has brought to the surface 
relics of Indian days — cannon, 
trappings, chains, and equipment 
that General Arthur St. Clair 
must have used, and probably 
lost in the treacherous marshes 
as he marched against the red men. 
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Keeping Meat Fresh a Hundred Years 



Condensing the ox to 
preserve him forever: a 
new marvel of chemistry 

By John Walker Harrington 



These three articles are cod, 
sea-bass, and salmon cutlet, all 
dried in a vacuum oven. They 
represent the result of the new- 
est scientific method of preserv- 
ing fish, meats, and vegetables 




MEAT that can be shaken dried 
from a paper bag at the sound 
of the voice of the unexpected 
guest in the hall, and so served that 
the dear friend from the office will 
believe that its source was the family 
refrigerator, is the latest boon that 
science has evolved. 

It means something to have on 
hand beef, sea-bass, and liver, as dry 
as the husks of the Prodigal Son, and 
yet capable of being converted by a 
little soaking into foods that have the 
flavor of cuts just from the butcher 
shop around the corner. Think what 
that means! You might be able to 
drop in for luncheon in your airplane 
at Mac Millan's headquarters at the 
North Pole next year, and eat what 
tastes like a perfectly new Delmonico 
steak. 

The remarkable process by which 
the flavor is retained in flesh food was 
originated in the Harriman Labora- 
tory, an institution founded by Mrs. 
E. H. Harriman in mem- 
ory of her husband. As the 
late financier once told Dr. 
W. G. Lyle, the director of 
the Laboratory, he would 
have been a physician if his 
mind had not been turned 
to railroading. 

The First Order 



The laboratory devotes 
itself largely to discovering 
the errors commonly made 
in stoking the human fur- 
nace. When the United 
States entered the World 
War, the Government took 
over the establishment, 
which is situated on the 
grounds of Roosevelt 
Hospital, in New York city. 
The first instruction it re- 
ceived was from Lieutenant- 
Colonel J. R. Murlin, of the 
Division of Nutrition and 
Food of the Medical De- 
partment, United States 
Army. He wished to know 



what could be done to prevent meat 
from spoiling without injuring its 
nutritive value. It was a hard riddle to 
tackle, but Doctors Falk and Frankel, 
of the laboratory stafiF, reached the 
goal. They were assisted in applying 
the process on a large scale by Professor 
Ralph H. McKee, head of the De- 
partment of Chemical Engineering at 
Columbia University. 

This Meat Will Keep Forever 

The thing that causes meat to be- 
come unfit for use, unless it is cured or 
refrigerated, is the breaking down of 
its chief constituent, protein, which 
belongs to the same family as the white 
of egg. Any egg antiquarian would be 
able to give us an idea of just how bad 
such substances become. The jerked 
beef of the Western plains — dried 
for days and sometimes weeks in the 
sun — is so tasteless that the Indians 
and the Mexicans depend on red pep- 




A dried 
the air 



carp is just being taken out of an oven from which all 
was pumped out before the drying process took place 



pers to make their palates register 
food. The dried beef of the grocery 
store is treated with salt to keep it 
and with saltpeter to retain color. 
The new method does away with ex- 
pensive and long-drawn-out preserving 
and smoking processes. 

Its basic idea is the drying of the 
meat in a vacuum oven at so low a 
temperature that, after the water 
has been driven off, the protein and 
also the delicate ferments and aromas 
are not injured by the heat. The 
principle is the same as that of the 
vacuum kettle on which the candy- 
maker depends to keep his wares from 
scorching or growing tasteless in the 
making. For certain obvious reasons, 
the exact temperature used and other 
matters of the sort are for the present 
withheld; but the proof of the theory 
is in the eating. I have tasted all 
these products, and have seen them 
being dried. 

First, the meat, cut either into inch 
cubes or in thin steaks, is 
laid on trays of wire net- 
ting. The trays are placed 
in an oven six feet square, 
which looks not unlike a 
bank safe, so heavy are 
its iron sides. Alongside 
is a pump that draws out 
the air and leaves the in- 
terior of the oven almost 
a vacuum. The moisture 
from the drying food is 
sucked into the big cylinder 
alongside of the oven, known 
as a condenser. The oven is 
kept warm by passing hot 
water through tub^ with 
which it is lined. 

It's Condensed Cou) Now 



The length of the process 
depends upon the size of 
the pieces. About ten hours 
are needed for such meats 
as beef and mutton; and 
from four to eight hours for 
fish. The meat is first freed 
from bones, gristle, and 
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superffuous fat, which at once reduces 
a carcass to half its bulk. The cubes 
come 'out one third of their original 
size and approximately one sixth of 
their former weight. 

A condensed cow, allowing for the 
discarding of the bones, would there- 
fore be eight or nine per cent as bulky 
as when she browsed the meadow. 
She has gone by the 

same vacuum route 

over which her milk may 
have gone to the con- 
densery 

Transportation Charges 
Reduced 

Should this process 
come into general use, 
it would greatly reduce 
transportation charges 
on all meats. It is 
estimated that, commer- 
cially applied, it would 
cost as much as refrigera- 
tion. Vessels that cross 
the sea with chilled or 
refrigerated beef give up 
fully as much space to 
the necessary apparatus 
as they do to the 
brightly hued quarters 
themselves. 

What a great saving 
in cargo space would re- 
sult, then, from desic- 
cating steers of the Ar- 
gentine down on the 
pampas, sending them across the At- 
lantic, and steeping them in water to 
expand them into the choice cuts of 
the beef of old England! 

A large proportion of the cost of 
meat in the United States is due to its 
transportation, first on the hoof to 
the railway, and then on the ice to 
the East. Heavy charges are those 
which pile up on the way from 
the stock-yards of the packers to 
the steel -yards of the butchers. 



sea are annually wasted which could 
be saved, were they not all eaten up 
in freight charges. 

A Wafer of Liver 

The Harriman laboratory is con- 
trolling the patent, with the idea of 
keeping it in trust for the public good. 




The oven itself looks like a safe, so thick is the 
iron door. The moisture is sucked from the dry- 
ing food into the big cylinder alongside of the oven 



Food prepared in the new way is germ- 
proof. Even when exposed to mois- 
ture, only a slight coat of mold forms, 
and this is easily removed. Cheap 
containers of paper or pasteboard keep 
it very well, and large quantities can 
be packed in barrels, or even in burlap 
bags, without injury. For quick serv- 
ice meat in powder form is excellent. 



Question of Cost to the 
Consumer 

Just what the prices of 
meats and fish would ultimate- 
ly be to the small consumer 
depends upon the interest 
that the wholesale dealers 
take in the matter. Many 
thousands of tons of the flesh 
of the creatures of land and 





Meat powder (cen ter) that will some day be hash. On 
each side are pieces of meat before treatment and (above) 
after, when they are one sixth their original weight 



Vegetables also may 
be dried. Here are 
cabbage, carrots, 
potatoes, tomatoes, 
and cauliflower. 
They retain their 
color and taste and 
also the indispens- 
able vitamines 



The Other day Dr. Frankel handed to 
an interested visitor a thin brown wafer 
decorated with a net work design. 

"Very delicate," commented the 
favored one. "It's a new kind of 
chocolate, I should judge." 
"Liver," was the reply. 
Cut very thin and dried, liver can be 
preserved indefinitely. Fish having not 
a trace of salt, and retain- 
ing the fine, full flavor 
of sea food, are coming 
daily from the big airless 
oven at Columbia. 

Also Dehydrated 
Vegetables 

Vegetables also are be- 
ing dried by this process, 
and the indications are 
that they will take a high 
place among dehydrated 
products. They retain 
the color and the taste of 
the garden, and experi- 
ments reveal that they 
also keep the invaluable 
vitamines — those little- 
understood forces that 
strengthen and nourish 
the body and keep 
away scurvy and wasting 
diseases. 

A number of very fat 
rats, which are serving 
as test animals, are will- 
ing to testify to the 
worth of these supplies 
from the truck-patch. 

Invitations to luncheon consisting of 
the vacuum dried foods are issued from 
time to time by the Harriman labora- 
tory. The director has a French chef 
who has prepared some very delicious 
stews from the meats and vegetables 
sent from Columbia; but then, a French 
cook can concoct a dream out of an old 
soup-bone and a garlic suspicion. 

Even Dried Hash Stood the Test 

Hash made by American boarding- 
house experts has stood the 
best tests, however; and 
down at Camp Oglethorpe in 
Georgia, last summer, three 
hundred soldiers were served 
dried beef stew and never 
knew that they were not 
getting fresh cuts, although 
they had it for weeks at 
a time. 

There will come a day, no 
doubt, when both the soldier on the 
march, and the housewife who can 
redeem herself as a bountiful hostess 
by just adding hot water and serving, 
will be singing the praises of the 
new processes. 

Nature may abhor a vacuum, but 
human nature will sing no hymn of 
hate over delectable provender out 
of the heated void. 
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A strainer between the gasoline-tank and the 
carburetor will keep the needle valve clean 

It Strains the Gasoline 

SHOULD you go to your garage early some 
morning to get out your car, only to find 
that all of the gasoline had run out of the tank 
through the carburetor because a piece of 
dirt in the gasoline had clogged the needle 
valve, you would realize the benefits accruing from the 
simple gasoline-strainer shown on the car in the picture 
above. The strainer is fitted in the fuel line between the 
gasoline-tank and the carburetor, and is generally placed 
out of the way under the engine hood. 

The device consists of a cylindrical, round-bottomed 
bowl with a removable cap. The fuel enters at one side 
of the cap, passes down and around a cylindrical screen of 
smaller diameter under the cap, up through the screen, 
and out to the carburetor on the other .side of the cap. 

As the fuel passes up through the screen, the water and 
dirt in the gasoline are prevented from going through and 
drop into the dome-shaped bottom, from which they can be 
removed by opening a screw plug. 




The lean fuel mixture of kerosene and air is brought 
to ignition by a mixture rich in kerosene, which is 
blown into the combustion-chamber and ignited 



Kerosene without Smoke 

KEROSENE will not burn without smoke 
unless mixed with sufficient air. Yet a 



mixture containing finely divided kerosene and 
air enough for its complete combustion does 
not ignite readily. Abner Doble, well known as 
an automobile engineer, has solved this problem for steam- 
driven automobiles. 

A centrifugal blower driven by a small electric motor 
forces air through two Venturi tubes. The suction causes 
the kerosene to rise in the supply-pipe, which opens into 
the air-tube, where it is atomized into a fine spray, and 
blown into the combustion-chamber under the boilers. By 
means of compressed air, independent of the blower, a mix- 
ture of kerosene spray and air, sufficiently rich in hydrocar- 
bon to ignite readily, is blown into the combustion-chamber, 
to meet the stream forced through the Venturi tubes. The 
auxiliary mixture is ignited near its source by an electric 
spark and ignites the mixture rich in oxygen as it is blown 
into the combustion-chamber. 



American Motor-Cars May Transform India 



HONK! honk! The Ford is in India 
They laugh at it there, just as they 
do everywhere, but it honks just the 
same. The driver passes an ancient 
shrine, and the Hindu priests smile 
and say something about the 
"tin Lizzies," but the machine 
continues the journey, ignor- 
ing the remarks. 

In times of the great fam- 
ines that occur in India, it 
has been almost impossible 
to help the hunger-stricken 
natives of the interior, owing 
to the slow haulage system. 
The vast population has 
cried to heaven for relief 
that seemed never to come. 
Is the Ford the answer ? Can 
the natives be saved by the 
honking, bumping machine that 
always goes where there is a road 
left to travel ? 

Great ships from other continents 
now land immense cargoes of every descrip- 



tion for transportation inland. Modern 
methods of packing have been in- 
troduced, .so that even a box of 
eggs can be taken across long 
stretches of rough country and 
not be cracked. Big motor- 
trucks of special design take 
on great loads of food and 
commodities of all kinds 
and head immediately for 
the interior. 




A shipment of well packed Ford motor-cara 
arriving at their destination at Madras, India 
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Now Comes the Electrically Heated Shoe for Automobilists 



ADAPTED and 
commercialized 
from the electric- 
ally warmed suit of 
army aviators is a 
new electrically 
heated shoe for those 
automobilists who 
use their cars 
throughout the cold- 
est part of the winter 
season. 

As may be seen 
in the accompanying 
illustrations, the de- 
vice is very simple. 
It consists of noth- 
ing more than a felt 
insole, provided 
with embedded re- 
sistance wires, which 
is slipped into the 
shoe. 

The ends of the 




Roadside Service 
Stations 

ANYBODY who has ever 
changed a tire on the 
road on a hot day, with the 
sun beating down on his back, 
will appreciate the roadside 
service station, an institution 
recently inaugurated by 
an oil company of Southern 
California. 

At various points along all 
public highways the company 
has erected tire stations like 
the one shown below. They 
are simple, inexpensive struc- 
tures, but they offer shelter 
to the motorist with tire 
trouble, as well as the free 
services of the station attend- 
ant, air under pressure, and 
water if it is needed. 

These stations are located 
near the oil company's fuel 

stations, and naturally the motorist who avails himself of 
the use of the shelter-houses will patronize the company 
stations. That's how the company "gets out" financially. 



The electric wires in the soles may 
be connected up to the storage-battery 

Priming a Motor through the Intake 
Manifold 

PRIMING-CUPS on motors disappeared with the 
adoption of the self-starter, and are now rarely 
seen on new motors. But the poor quality of gasoline 
makes many an automobilist wish that his car was 
equipped with those same discarded priming-cups. 

Instead of. drilling and tapping four new holes 
in the cylinders, one car-owner drilled and tapped a 
K-in- pipe tap-hole in the intake manifold, and 
screwed in an oil-hole cover, as shown in the illustra- 
tion. Thus the four cylinders can be primed through 
the one opening by spraying gasoline into it with an 
oil-can. This serves a double purpose; for, by 

opening it a trifle 

Oil cup with 
^6ide inlet 



wires are attached 
to plugs sunk in 
the heels and led 
upward to the upper 
part of the shoe at 
the extreme rear, 
where two terminals 
are jjrovided. 

Any convenient 
arrangement of 
cords from the cur- 
rent source, which is 
generally a storage- 
battery, may be 
used for transferring 
the electricity to the 
two terminals. 

The connection 
between the two is 
made by a small 
piece of metal with 
two holes, which are 
slipped over the two 
terminals. 



A Bungalow on a 
Tractor 
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automobile tractor 
fhich uses motor-truck 
tires on the front, and a 
caterpillar tractor as motor 
power, was recently employed 
in hauling a bungalow several 
miles on ordinary oak runners. 

The weight of the house 
was so great that within the 
first two miles two inches of 
the runners were worn down. 
But that did not prevent the 
movement of the house to 
its new position. 

This type of automobile 
truck is used for heavy 
haulage, and not only can it 
carry a load of five tons on ita 
own body, but the 100-horse- 
power tractor engine that 
furnishes the power enables 
it to pull from fifty to sixty 
tons more on four-wheeled trailers. 

This is the first tractor we have heard of going into the 
house-moving business. 



when the mixture is 
too rich, it serves 
as an air-valve. 



A }^-inch pipe tap- 
hole was drilled in 
the intake mainfold, 
and an oil-hole 
cover screwed in 
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Has She Got Your Job? 

When the cake is done she takes it out of the vat, truly a 
housewife's job — only, this cake is made of muriate of ammonia 
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Hoisting barrels of oil into rail- 
I way wagons has not injured 
this girl's vanity in the least 



Not nearly so vain is this barefoot 
paddler. With her sleeves and trous- 
ers rolled up, she wanders lonely 
through long canals of starch in 
an English glucose factory and 
scoops it up with a wooden paddle 



It is evidently the style in 
English glucose factories 
to roll the trousers up to 
the knees; for this young 
woman does it too, even 
though she is only screw- 
ing up the filter -press 
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Perhaps there was no lark 
so blithe as the miller 
who lived on the Dee, 
but he has many rivals 
among these jolly mill 
girls who are waiting their 
turn to dump their sacks 



But no wond'er these mill 
girls are happy — they 
punctuate their work by 
sliding down the sack 
chute after their sacks. 
We have seen other folk 
paying out good money 
to shoot the chutes 
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Games Blind Men Play 




After dominoes, checkers are easy. 
White checkers are round and 

black square. The black spaces 
on the board are cut out 



By turning T's and L's and their respective 
triangular and square backs in different 
positions to represent different numbers, 
problems in mathematics are easily solved 



Chessmen have pegs that fit into 
holes in the board. The white 
men have sharp points on their 
tops; the black tops are rounded 




Best of all, blind men can now play cards. At first glance, 
their deck looks just like ours, but letters from their alphabet 
are embossed in the corners of the cards to represent suit and 



character — the outside one for suit, the idside one for 
character. Three dots above and one below, on the inside, 
mean Jack. Three of these mean a good hand in poker 
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Suppose that railway switches were to freeze — what would hap- 
pen to trains ? Now you see why this switch-heater was invented 

How Railroads Fight Blizzards with 
Electric Heaters 

ONE of the most difficult winter problems of the 
railroads and there are, of course, many prob- 
lems of the kind — is to keep 
from snow. 

A switch that is snowed in or frozei 
cannot be moved and is useless 
Switches that are set by hand may 
be cleaned and swept by the 
switchman or brakeman and thus 
made operative, but the cleaning 
takes time and the movement of 
the trains is necessarily delayed. 
Switches operated from switch- 
stands can also be taken care 
of, but the work always causes 
delay, especially when there is a 
scarcity of men to do the work. 
The greatest difficulty is en- 
countered in keeping operative 
switches that are set automati- 
cally or by interlocking devices. 

Where there are a great many 
switches, as for instance in big 
freight-yards or at railroad ter- 
minals, a blizzard necessitate's 
the employment of a small army 
of men who employ various 
methods of clearing and thawing 
the switches. In some cases, gas- 
oline or some other inflammable 
fluid is poured in and around the 
switches and ignited to melt the 
snow and thaw out the mecha- 
nism of the switches. Some- 
times brooms and brushes' are used 
after the bulk of the snow has been 
removed by shoveling. 

Recently some of the big Eastern 
railroads have tried out an electric 
snow-melting device that has proved 
to be very effective. The heater units 
are inclosed in 3}^-inch wrought-iron 
pipes 20 inches long, and a battery of 
them is placed between the ties, just 
under the rail. 

They are connected by wires with 
an electric circuit sufficiently strong 
to heat the resistance coils to 100° C. 
in the first half hour, and to about 135° 
above the outside temperature within 
an hour. This heat is not high enough 
to set fire to the woodwork, yet suffi- 
cient to take the frost out of the 
ground and to melt the snow as it falls. 
To prevent loss of heat by radiation, the 
heating units are enclosed in wooden 
housings, placed against the rails. 
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No profanity-provoking trouble with 
matches, and no burned fingers, when 
you use one of these ingenious lighters 
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A Gentle Tap and Your Gas-Lighter 
Is Ready for Use 

To strike a match and with its flame ignite the gas 
seems simple enough, but have you ever tried it? 
Sometimes everything goes smoothly: the matches are in 
the place provided for them, the particular match which 
you select behaves as a good match should — that is, it 
does not break, ignites at the first attempt, and does not 
lose its head. But, as a rule, something goes wrong. Even 
after the match has been safely ignited, there may be 
trouble. The gas pressure may be low and the flame of 
the match may go out before the gas catches fire, or 
perhaps the pressure is high, and when you try to light 

your oven, the rushing gas 
ignites with startling sud- 
denness and burns your 
fingers. 

Every housekeeper and 
every cook has felt at times 
that they would give a king's 
ransom for a really reliable 
gas-lighter. 

There are quite a number 
of gas-lighters on the market, all of them con- 
jMfc- . venient and satisfactory — provided they 
%^ K\ are at hand when and where needed and 
do not balk. Here is a new type. It 
consists of a small-bore gas-pipe with 
a pressure-valve in the handle part. 
One end of the pipe is connected 
by a flexible tube with the mani- 
fold of the gas-range. At the op- 
posite end of the pipe is a gas- 
chamber, considerably larger in 
diameter than the pipe. Mov- 
able in a slot in the wall of the 
gas-chamber is a friction slide, 
which may be pushed into the gas- 
chamber against the pressure of a 
spring. When this slide is pushed 
in by pressing the outer end against 
some part of the range, the file- 
like surface of the slide rubs against 
a rod of some sparking alloy pressed 
nain.st it by a spring, causing it to emit 
sparks, which ignite the gas released into 
the chamber by the simultaneous opening 



of the valve. 



When Twelve o'Clock Means Midnight 



I 



F you are told that a train will 
arrive at a certain station at 12 
o'clock, you do not know whether the 
train is due to arrive at noon or at 




If we used a 24-hour clock we should 
never confuse noon with midnight 

ao 



midnight. The adoption of the 24- 
hour clock would prevent any such 
misunderstanding. Some time before 
the war ended, the Swiss government 
planned to establish a 24-hour clock 
at the conclusion of the war. In 
southern Europe it is widely used. 

In astronomy, too, the 24-hour day 
is used almost exclusively, not only in 
sidereal time, which depends upon the 
positions of the stars, but in. Green- 
wich mean time, which is reckoned in 
the hours following Greenwich, mean 
noon. Longitudes are frequently 
reckoned in hours, but generally as 
east or west from Greenwich. 

While at first it might seem exceed- 
ingly odd to us to adopt a 24-hour 
system, it would undoubtedly give 
much satisfaction, especially to users 
of railroad time-tables. 
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Cold? Burn Your Neighbor's House! 

There were hundreds of cases of this 
form of vandalism in coal-less Chicago 

By Fred Telford 



A MICHIGAN man who owned a 
seven-room house in Chicago, 
failing to receive any remittance 
from his agent for several months, 
finally protested gently; whereat the 
agent, after making a visit to the 
premises, replied that there was no 
longer a house to rent ! 

Shortage of fuel, combined with 
severe winter weather, had combined 
to make irresistible the temptation 
to use the unoccupied building for fuel. 
Such volunteer wrecking is always 
going on in large cities, as every build- 
ing department knows; but the damage 
from carrying away buildings piecemeal 
to use as fuel was increased fivefold 
by the hard conditions of the winter 
of 1918. 

Same Old Human Nature 

Human nature being the same the 
world over, the "technique" of volun- 
teer wreckers varies very little. The 
first attack is almost invariably made 
on the inside, in some room in the rear. 
The reasons for this are obvious. If 
no complaint or warning follows, the 
wrecker proceeds with ever- 
increasing rapidity, usually 
knocking out partitions and 
stairways before much out- 
side damage is done. Then 
the window - frames are 
taken, and the doors, the 
siding, and even the foun- 
dations. As many photo- 
graphs show, the wrecking 
is done from the ground 
upward; often the upper 
stories are in fairly good 
condition when the first 
story has been almost com- 
pletely stripped. 



Though, as a rule, 
houses torn down 
for fuel are rather 
poor structures, this 
is not always the 
case. Buildings in 
first-class condition, 
if unoccupied and 
unguarded, may 
be destroyed. Even 
brick buildings are sometimes se- 
verely damaged by tearing out the 
doors, the window - frames, and the 
inside woodwork. - 

Why Author ities Are Not Advised 

Any one of a number of conditions 
may account for lack of complaints 
to the authorities. The neighbors 
are not likely to say anything, be- 
cause, in most cases, it is their own 
coal-bins that are empty. The police- 
man on the beat often does not dis- 
cover what is happening until great 
damage has been done. When the 
owner is notified, he may take no 
interest, either because he is hun-* 
dreds of miles away, because the 






building is a ramshackle one that will 
not pay for its own wrecking, or be- 
cause it has been so damaged as to be 
worthless. The building department 
takes notice as soon as the wrecked 
building reaches a stage that makes it 
a fire-trap or dangerous to life and 
limb. In a surprising number of cases, 
the owner displays so little interest 
that the department, after vainly noti- 
fying him several times to have the 
building wrecked, orders the work 
done by a contractor and sends the 
bill to the owner. 

The Huge Money Loss 

The amount of damage dom; in such 
a city as Chicago or New York runs 
into hundreds of thousands 
of dollars. Last winter 287 
buildings in Chicago were 
in such condition that the 
authorities ordered them 
torn down; many were so 
topheavy that they swayed 
in the wind, or fell against 
neighboring structures. 
Some were so dangerous 
that the fire department 
was called in to complete 
the destruction on the spot. . 
Yet, in some miraculous 
manner, nobody was killed 
or even seriously hurt. 



If you don't watch 
that house you own, 
some friendly neigh- 
bors may use it for fire- 
wood. This is what 
happened in hundreds 
of cases in 1918, when 
in Chicago alone 287 
buildings were wrecked 



And when these neigh- 
bors start picking, they 
usually work from the 
bottom up. The re- 
sulting wreck is top- 
heavy and therefore 
exceeding'y dangerous 
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Keeping Up with 
the Times 

A NEW YORK truck- 
^* ster, not being wealthy 
enough to buy an auto- 
mobile truck when they 
came into vogue, was 
forced to remain true to 
bis old-fashioned horse 
and wagon. Being old- 
fashioned has its difficulties, as this 
man found out. People were apt to 
disregard his "get out of the way," 
being accustomed to step lively only 
to the tune of an automobile horn. 

One day he realized that one does not have 
to own an automobile in order to own the 
kind of horn used thereon. So he bought 
one and attached it to his truck. Now peo- 
ple jump to the sound of l\is toot, and he 
no longer fears running someone down. 



An Open-Air Post-Office 

CT. PETERSBURG, Florida, boasts the 
^-^ only out-of-doors post-office in the United 
States. It was erected as an experiment by 
the Treasury Department for a model to be 
used for post-office buildings in other semi- 
tropical cities, should this one prove satis- 
factory. 

The building was constructed of white and 
buff marble, at a cost of $90,000. The de- 
sign in the medallions over the arches is 
that of an eagle with outstretched wings. 




This Door within a Door 

Solves the Valet Problem 

TIJOW can shoes be shined and 
clothes pressed, at hotels, with- 
out disturbing visits from bell-boys? 
The answer is a small closet built 
into the door, so that it can be en- 
tered from the outside. 

You simply place shoes and clothes 
in the miniature double - doored 
closet, or "servidor." The articles 
are extracted noiselessly from outside 
by an attendant. 

The device is simply a door within 
a door. In carrying out the idea, 
the door is made thicker than usual, 
and hollow, so that it resembles a box. 



Where the Gas-Meter 

Never Clicks 

"ll/HEN folks go boat- 
*» ing at night on the 
pond at Decorah, Iowa, 
they light up the gas at 
the end of the landing, and 
no one cares if it burns all 
night; for there's no meter to 
keep tabs on the burning gas. 
You'd like to have a gas-light 
like that ? So should we; but 
one must own a pond to get this 
kind of light. 

It's not so mysterious as it sounds. 
Layers of decayed vegetation at the bot- 
tom of the pond give out marsh-gas, known 
as methane. All that is necessary is a 
barrel pushed, open end down, into the 
mud. "The gas rises to the top of the barrel, 
a pipe with a valve controlling the flow. 



Cease Admiring the Busy Ant 

TVTOW that the war is over, here is some- 
-'■^ thing new to worry about. Chinese 
white ants have arrived at Los Angeles, 
city of moving pictures and concrete houses. 
The concrete interests them not at all, but 
the wooden reinforcements within do. 
They crawl into the very vitals of a house 
and start gnawing. In time the house tot- 
ters and falls. 

The lady in the picture doesn't seem to 
realize that the matter is serious. i 
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} ' Providing Mattresses 

THE Mississippi and the Missouri rivers 
overflow their banks quite regularly; 
and each time they do, the recedinK waters 
carry off some of the mud and sand from the 
shores. In order to save the river-banks 
from this constant erosion, brush mat- 
tresses are sunk along the shores. 



for the Mississippi 

Long willow twigs are closely woven 
and bound together with wire and cable. 
The finished mattres.ses are then released, 
and they slide into the river. They are 
towed to selected places and sunk by means 
of concrete and huge granite rocks, thrown 
on them from barges. 



Did Judas Hang Himself 
on This Tree? 

ON the Bethlehem road, half a mile 
from the city of Jerusalem, 
is a solitary tree of apparently 
no unusual antiquity, but long 
used by guides in the vicinity 
of the Holy City to tax the 
credulity of their patrons. Visitors 
are told that this is the tree ?.n which 
Judas hanged himself. 

In favor of identity, the tree has 
protuberances and holes that facili- 
tate climbing, as well as horizontally 
projecting limbs favorable for "hemp" 
attachment. 





Breastplates for 
the Mighty 

ONE of the results of 
greatness is danger. 
Millionaires and others 
would do well to get one 
of these breastplates. 
When not in active ser- 
vice, it is collapsed and 
worn as an iron belt. 
All the layers are slotted 
at the ends and they are 
held together by bolts. 

Those celebrities who 
go about in their shirt- 
sleeves will find the ad- 
justment simple. 




Match-Scratching Made Easy | 

NO longer need you kick up your 
heels in order to light a match ; 
for William Cohen, of Oregon, has 
invented a match-scratcher which has 
on its back a pin by means of 
which you may attach the scratcher 
to other, more convenient parts of 
your body. Some prefer it inside their 
coats, others outside. The sailor in the 
picture hangs his from his trouser-top. 

It "is made like a cigarette-case, 
opens easily, and springs shut when 
released. A small piece of sandpaper 
is hidden within and on this you 
scratch your matches. When all the 
sand is scratched from the paper you 
may substitute a new piece. If you are 
careful not to catch fire accidentally, 
the scratcher should last a long time. 



A Filipino Water-Carrier 

THIS youthful water-carrier is a 
Filipino. His water-tanks are 
made of bamboo, and he hangs 
them on each side of his horse 
when he starts his day's work. 
His method of getting ready 
for an arduous day is unique. 
He simply fastens all the 
tanks in place with a rope, 
and makes a bridle for his 
horse out of the left-over 
ends. Then he sallies forth 
into a world of mud and 
insects. 

The Philippines have a 
long way to travel before 
they catch up to their 
mother country. 
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The instructor came in the school on wheels, but the pupils supplied the cow 



Taking a School to Its Pupils 

A GLANCE at the photograph shown above might 
lead you to think that these prosperous-looking colored 
folk had never seen a cow being milked before. But you'd 
be wrong. Their intense interest is due to the fact that 
the traveling school of the Alabama Polytechnic Institute 
has just motored up, and the professor — he in the white 
coat — is showing the very latest wrinkles in milking. 
The pupils furnish the cow. 

The school on wheels has the backing of the Department 
of Agriculture. It teaches not only dairying, but the 
care of orchards, scientific bread-making with barley 
flour, the substitution of peanuts and sweet potatoes 
for wheat, and the making of starch from green corn. 
The chemistry of soap is also explained. 

Besides the useful household arts enumerated, the 
curriculum of this remarkable school includes, as well, 
the terracing of land, treatment of seeds, concrete- 
making, cotton-growing (including boll-weevil swatting), 
the management of live stock, and so on, not omit- 
ting furniture-making for the home, cooking, and the 
proper care and feeding of children. 
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This Plow Is Equipped to 
Dodge Trouble 

THE plow that will not break when 
it strikes an impassable object 
is no longer a dream, but a reality. 
The "safety plow," an invention 
recently patented by Alexander Car- 
penter, of Carey, Ohio, can accomplish 
the feat unerringly. 

A wooden pin that breaks when 
it hits an obstruction, allowing the 
plow to swing clear, is the main 
idea involved. The breaking stress 
of the pin is accurately determined, 
and of course is made less than 
that of the plow. A new pin is easily 
inserted immediately after each 
breakage. 

The invention is intended to be 
applied to the power-driven type of 
plow; but the same idea can be carried 
out on an ordinary horse-plow. 




When the plow strikes an obstruction, a wooden pin breaks 
and the plow swings up without suifering any damage 



An Implement for Covering a Wheat-Field with Straw 



THE time-honored covering of snow 
that keeps the wheat-field warm 
in winter now has a rival in the 
form of straw. Heretofore the 
expense of spreading the straw 
has been considerable, even if 
not prohibitive, but the 
manufacturers of farm ma- 
chinery think that they have 
solved the problem by pro- 
ducing the spreader shown 
below. 

Some of the problems 
that had to be overcome 
can be appreciated by even 
the unsophisticated city- 
dweller. 

The wind has a tendency 
to carry the straw to a 
neighboring farm, unless 
special safeguards are taken. 
Especially is this true if the 




This straw-spreader places 
sprouting wheat to protect 



a warm covering over the 
it from the winter's blasts 



unloading is done broadcast from a high 
point in a high wind. What is known 
as a "beater wheel" is used to 
throw the straw downward to 
the ground, thus avoiding the 
wind effect. The distribution 
is quite even, and is under 
the control of the driver. 
In fact, the one-man fea- 
ture of the machine is one 
of its recommendations, 
both in loading and un- 
loading. 

The driver simply places 
a ton of straw in the body 
of the machine and then 
takes a ride across the field. 
When he returns, the ma- 
chine is ready for another 
load. The whole process 
can be made almost en- 
tirely automatic. 
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To Prevent the Paint-Brush from 
Curling When Not in Use 

You have probably noticed that when a paint-brush 
is allowed to stand for any length of time, the bristles 
assume a permanent curl which renders the brush un- 
satisfactory, and in many cases actually useless, long before 
the brush has been worn out. To prevent this curhng, the 
weight of the brush must be removed from the bristles; 
and this can be accomplished by a suitable support like 
that illustrated below. 

When the brush is not in use, it should be placed in a 
bath of oil or water, with the weight of the brush supported 
by the extension. Not only does this prevent curling, 

but the bristles 
clean themselves 
and caking at the 
base is prevented. 
If the support is 
sufficiently wide, 
moving it up and 
down will scrape 
the bristles and 
remove the paint. 
The support is 
^ preferably of 

brass, aluminum, 
or some other non- 
corrosivematerial. 



Quantities of paint- 
brushes may be saved 
each year by this at- 
tachment which sup- 
ports the bristles 
when the paint-brush 
is not being used 



New Floors for Old 

No matter how splintered and battered an old floor may 
be, it can be made the foundation for a cement floor. 
There are certain forms of cement that are very well suited 
to the purpose. > 

Some of these cements are light and easily spread, filling 
the cracks thoroughly and forming a good, sanitary flooring. 
The wearing qualities of such materials are excellent, and 
at the same time there is sufficient resiliency to make a 
good walking surface. This resiliency is a desirable quality 
from the point of view of the tenderfoot. Even the baby 
appreciates it, as can be determined by the tone of his 
conversation, and the baby is an expert critic on floor- 
ing and almost anything else we can think of. 

These floors are spread with a trowel, 
and smoothed into a condition that 
appeals to the most fastidious taste 
Moreover, they will stand any 
rough usage to which they may 
be subjected. Cement floors 
sustain heavy loads without 
cracking, and do not show 
marks or scratches from 
ordinary haulage — advan- 
tages that will appeal to 
every housekeeper. 

Floors of this description 
have been used to advantage 
also in some of the large 
modern stables. It is easy 
to see that resiliency is im- 
portant in a stable floor. 






An old splintered and battered floor is made the 
foundation for a new floor spread on with a trowel 



) Press lUiutintinx Pnjas 

Rapidly the button blanks fly out of the machine, 
the process resembling a machine-gun feed in action 

Shooting a Hundred Buttons a Minute 
from a Machine 

THE machine in the illustration is stamping out a hun- 
dred buttons a minute from brass sheets run beneath 
the dies. After passing through this machine, the button 
blanks go to a press for making the ornate designs 
demanded by the trade. 

Rapid changes in shape and size necessitate the use 
of various kinds of dies and stamping tools. Even a very 
slight change in the shape of the button makes necessary 
a corresponding change in the die. The underlying principle 
is very similar to that of the big coining-machines in the 
United States mints, and anyone who has watched the 
coining of money will appreciate the intricacies of this 
button machinery. 

Usually the button blanks are made in two parts, and are 
clinched together after the insignia or markings have been 
completed. Everything must be done very exactly in a 
machine-shop, if satisfactory results are to be obtained. 
It would be a difficult matter, if not an impossibility, to 
mark the buttons after the two parts had been paired and 
cHnched, unless the carving is done by hand, and the hand- 
made commodity is costly and cannot compete with 
the machine variety. 

How to change a hand process into a 
mechanical one is the thing that all 
manufacturers strive after. Curi- 
pusly, this does not throw labor- 
ers out of work, for they are 
needed in increased numbers 
to run the machines and at- 
tend to the expanding busi- 
ness. The stamping - ma- 
chine has expanded the 
button business far beyond 
the expectations of the 
manufacturers. 

When the buttons are 
stamped and the two parts 
joined, they are colored by 
means of an air-brush. 
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After July 1 — Tea? 

Get acquainted with its habits and habitat 

rliufuRmplu* ^ NewmaD Tnvellalk and Urowti & Dawoun 

Tea grows on hillsides — preferably in Japan — and 
pickers gather the buds and leaves from the bushes 



The tea-leaves are then 
carried to an up-to-date 
factory, where they are 
cured in the firing- room. 
They are heated to a 
very high temperature 
for about twenty min- 
utes, after which they 
emerge firm and crisp 



Truly Oriental maids pack tlie tea in dainty 
paper bags scaled by labels that carry the name 
of each special brand in Japanese characters 



All this work is done by the Japanese for an 
American firm, which, curiously, sells the tea 
to Japanese merchants for distribution in Japan 



3a 



Copyrighted material 



AprU, 1919 



Our Latest Peace-Preserver 




^ Iiiti-mntioaal FUm Sei^irQ 

The Maryland is to be our mightiest battleship. She the North Sea: so the Maryland has a main battery com- 
embodies all the lessons taught by the war. Torpedoes posed of sixtcen-inch guns. Her boilers will be fired by 
were used in the Jutland fight. What about them? The oil, and she will be electrically driven — for oil-firing and the 
Maryland has five hulls filled with oil to protect her electrical drive are the latest development in propelling 
against them. Heavy, long-range gims won the fight in machinery. Her length is 624 feet, her tonnage 40,000 
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Don't Waste That Old 
Sidewalk 

WHAT can be done with an old 
cement walk? The old way 
was to tear it up and dump it 
somewhere — a total loss. What's 
the new way? Crush it and use it. 

Now you see what the portable 
crusher in the picture is doing. 
The contractor is rebuilding the 
sidewalk with the crushed refuse 
that flows from the chute of the 
machine. A six-horsepower engine 
supplies the energy required. As 
the machine is fourteen feet long, 
there remains considerable space 
between the engine and crusher, 
which space is u sed for storing t ools. 



By running on railroad trucks, this plant turns out 
from 1,500 to 2,800 yards of mixed asphalt every day 



An Asphalt Plant that Runs 
on a Flat-Car 

THE illustration gives an idea of a Michigan asphalt plant 
that has been successfully turning out from 1,500 to 2,800 
yards of mixed asphalt a day. The amount of production 
varies according to the distance of the plant from the scene 
of work. 

There are three large tanks for mixing the asphalt, which is 
heated to a temperature of 300° F. The buckets at the front end 
of the machine are used to convey the sand to a drum, where it is 
heated to the same temperature as the asphalt. Another belt 
conveyor then takes the sand to the tanks. Power from a 70- 
horsepower engine is used for the purpose. 

The plant runs on regular railroad trucks. The total length is 
sixty-five feet. 

In transporting large tanks such as these, there is a very evident 
advantage in using the railroad construction type and in deliver- 
ing by rail. The same idea would seem to be capable of great 
expansion. There are many unwieldy structures that might be 
BO made and transported. 



What's the good of an old cement sidewalk? 
This machine crushes it so it can be used again 



The Motorcycle Becomes a Mule 



HE has gone to work at last, this motorcycle joy-rider. 
Formerly he was thought to be wasting his time; but 
an injustice was done him, 
for he was practising for 
his new job. 

A Hawaiian pineapple 
company was the first to 
oflfer a job to this racing 
fiend. The company was 
short of help, and needed 
men to haul preserved 
pineapples from the cool- 
ing-room to the warehouse. 
Various schemes were tried 
or thought out to their 
logical conclusions; but the 
motorcycle fiend won out, 
and is now doing the work 
in a first-class manner. 

A train of four trucks, 
having a combined weight 
of four and a half tons, 
is coupled to the motor- 
cycle and hauled along 



the main floor of the 
hundred people are 




This motorcycle does the work of twenty-four men at 
less than one tenth the cost and at twice the speed 

S8 



cannery, where" more than fourteen 
employed. This method of local 
transportation has been 
used continuously during 
long periods, without ac- 
cident, and at a cost of 
two and a half cents a ton. 
The distance traveled is 
about a fifth of a mile. 
There are three machines 
in use, hauling from ten to 
eighteen, thousandcases of 
pineapples a day. 

The gearing of the mo- 
torcycle had to be modi- 
fied somewhat, owing to 
the speed. A ratio of 
twenty-six to one was set- 
tled upon for low gear, 
sixteen to one for the in- 
termediate, and ten and a 
half to one for high gear. 
The machines do the work 
of twenty-four men. 
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The Right Way to Stuff a Snake 

The result is often a thing of beauty 

By Gustave Jermy 



An example of perfect stuffing, with 
the snake placed in a natural pose 



BE careful if it is a rattler, even 
after it is dead. A scratch from 
the fangs may prove fatal. The best 
material for stuffing is raw cotton 
wrapped about a wire. When this is 
inserted and sewed inside of the 
skin, it not only makes excellent 
stuffing material, but is useful in 
posing the snake, the wire affording 
the necessary flexibility. 

To prepare a snake for stuffing, 
first cut it with a sharp knife from 
a point near the tail to a point about 
eight inches from the head. Then 
proceed with the skinning, taking out 
the tail portion first. Pull the skin 
over the head as far as possible, and 
cut through the body at the last 
joint, next to the skull. 

Clean the head of all meat, in- 
cluding the eyes and the brain. A 
small spoon or chisel whittled from 
wood will be found useful in removing 
the brain. 

When the skin is off, scrape it care- 
fully and remove any fat that has a 





(Above) Cutting open a snake prepar- 
atory to the stuffing process : a razor- 
sharp knife should be used for this 
(Below) Sewing it up after stuffing 
tightly with cotton wrapped around wire 

tendency to adhere to it. Now anoint 
the skin with a solution of saltpeter 
and alum. 

Measure the snake's length, and 
cut a wire sufficiently long to go 
well into the skull, choosing the wire 
to accord somewhat with the size of 
the snake. The cotton covering for 
the wire should give it about the same 



Another example of good work. This rattler 
in his lifetime measured more than seven feet 



proportions as the original body, and 
should be bound on with thin cord. 

The brain should be carefully re- 
placed with a quantity of cotton, 
some of which should be inserted in 
the eye-holes. 

Saturate the skin with arsenic 
soap to poison it, and it is then 
ready to receive the cotton-covered 
wire. Insert the projecting end of 
the wire well up into the skull, pull 
the skin close about the neck, and 
begin sewing. Should the body not 
be thick enough, pack in more cotton 
as you proceed with the sewing. 
Having finished the sewing, put in 
glass eyes, being careful to give them 
their natural position. 

Finally, pose the snake naturally, 
and the job is finished. 



Think of a Lake that Is Always Frozen ! 

And that in torrid Africa 



I 



T is a wonderful lake far off 
the sun blazes sublimely 
evaporate so quickly that an 
ture to be a superfluity 
— a lake like our Great 
Salt Lake, where the 
inflowing waters have 
unloaded common salt 
for so long a period that 
the saturalion-point has 
been passed. 

But there is a dif- 
ference in the material 
deposited. The soil 
through which the Af- 
rican streams flow is 
different from ours, and 
hence, instead of finding 
common salt or sodium 
chloride in the Magadi 
Lake, a chemical test 
shows us the presence 
of sodium carbonate 



in the heart of Africa, where 
and causes the water to 
outlet is considered by na- 



These people are walking on the surface of an African lake where 
the "ice" is composed of solidly crystallized carbonate of soda 



(kitchen soda). Moreover, this sodium carbonate is crys- 
tallized into a solid mass — or in other words, is frozen. 
Different substances solidify or freeze at different tempera- 
tures. Think of a lake 
sixteen miles long and 
four miles wide, frozen 
under the torrid glare 
of the African sun. 
Wonderful, isn't it — and 
yet, absolutely true. 

It is a wild, uncivilized 
country in which this 
lake is located. Here 
and there may be seen 
the three-toed footprints 
of a stray rhinoceros that 
has labored through the 
alkaline soil. The coun- 
trj' is being improved, 
however. The lake is 
in British East Africa, 
252 miles west of 
Mombassa. 
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Mystery of "The Unknown Purple'' 

It is a matter of weird effects produced 
by a wizard of ligfit behind the scenes 



By John Walker Harrington 



Some of the more 
dramatic situa- 
tions are illumi- 
nated by side- 
lights worked by 
assistants placed 
in the wings 



THOSE who have seen "The 
Unknown Purple" at the Lyric 
Theater, New York City, or who 
have read reviews of it, must be 
curious to know how its weird eflfects 
are produced. 

This scientific - theatrical novelty 
by Roland West and Carlyle Moore, 
adapted from Mr. West's story, is 
based on the supposed discovery of a 
dye of such potency that the rays from 
it can make its possessor invisible. 
The strange properties of the X-ray, 
and the mystery as to the nature of 
electricity itself, which even the genius 
of Edison has not penetrated fully, 
give plausibility to the unusual plot. 

Peter Marchmont, the ec- 
centric inventor of the pigment, 
is guilelessly carrying on exper- 
iments in his own house when, 
through the machinations of 
James Dawson, a double-dyed 
villain, he is sent to the peniten- 
tiary on a false charge, and his 
wife and his goods fall into the 
hands of the author of his 
ruin. While in prison, March- 
mont perfects his invention, and 
on his discharge ten years later 
he starts to work out his revenge. 

Prison life, as well as the 
baneful effects of the purple 
light itself, have so aged him and 
changed his appearance that 
he has a perfect disguise, even 
when not using his modern cloak 
of invisibility. Under the name of 
Cromport, a stranger and a philan- 
thropist, he gains the confidence of his 
intended victims in the open, while 
by stealth he comes and goes with 
flashes and rappings and in tinges of 
purple haze, and robs them of all 





they have. Under the purple pall of 
his own making, he strips a pearl 
necklace from his former wife's neck, 
opens a safe and filches securi- 
ties, and makes himself generally 
unpleasant. 

After gaining the custody of his little 



In the box at the edge of the 
stage sits the wizard of the 
switches. In our picture the 
side of the box is broken away 
so that you may see him at work 
at the climax of the play. 
By means of the lights under 
his control, he causes the 
visage of the man at the cur- 
tain to emerge from darkness • 
and finally to float away in 
ghostly view. This effect is 
obtained by means of the 
small car at the right in the 
picture *above. on which the 
actor steps and is conveyed 
s!owly 'along a track while a 
skillfully modulated light pro- 
vides the transfiguring glow 

son, the returned convict lingers about 
the house, rebuking and upbraiding 
Mr. and Mrs. Dawson. "They get 
glimpses of his head, although there 
is no sign of the body in the chair in 
which he would appear to be sitting. 
He finally makes a dramatic disap- 




The den of the genius of light as seen from the stage. It is lines, so the electrician has had to memorize nearly two hun- 
necessary that the changes of light be timed exactly with the dred word cues. He watches the action through a narrow slit 
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pearance in a violet ray. The inge- 
nious conception of the authors, and 
the convincing acting of Mr. Richard 
Bennett and his associates, are greatly 
aided by the mechanical devices that 
second their endeavors. Probably no 
American play was ever staged that 
depended more upon the skill of the 
electrician. We might therefore desig- 
nate the wizard of the switches of "The 
Unknown Purple," Mr. Paul G. Zeid- 
ler, as its electrical conductor. 

He is stationed in a booth in the 
orchestra-pit, watching the action from 
a long slit like that of a huge prompt- 
er's box. Before him, in closely com- 
pacted banks, are twenty-six switches 
and twenty -seven rheostats or dim- 
mers, and these control the current 
that courses through six thousand 
feet of cable with which the stage is 
enmeshed. The changes of light fol- 
low nearly two hundred actual word 
cues. 

To go into all the details behind the 
scenes would be to dull the zest of 
those who have not seen the play, yet 



the devices that are used in the finale 
are in themselves a story. The actor 
makes his farewell to earth on a minia- 
ture electric railway. The actor stands 
on a car eighteen inches in height 
which traverses a track that runs from 
the gauzelike curtain at the center of 
the back stage to the exit at the upper 
left. The play of lights about his head, 
in which he seems to dissolve from 
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tlECTRlClANS 600rH 
The proper placing of the lights and the 
wiring of the unusual number em- 
ployed is a big task in itself, as is sug- 
gested by this plan view of one "set" 

view, comes from twelve powerful 
electric lamps under the control of 
electrician and covered with pur- 
gelatine. Above the star's head 
is a framework supporting four 
1000-watt lamps. A pair of 
lamp.s of the same power rest 
on the floor at each side of 
him, while two 500-watt lamps 
are directly in front of him, 
and one is in the wings at each 
side of the arch. 

The full power of the em- 
puri)led lights is upon the 
figure of the actor as he is 
confronted by the detective. 
The master of the circuits, 
working with great rapidity, 
causes the figure apparently 




The sudden appearance of the apparition in the arm-chair is obtained by using 
transparent material for the chair -back and by skillful manipulation of lights 
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to fade into nothingness as he gradu- 
ally shuts off the currents with his dim- 
mers. 

No one who has not stood alongside 
of Zeidler can comprehend the marvel 
of this technique. As the chief actor 
seems to disappear and to speak from 
its center, the spot-light, the Purple 
Ray moves toward the left. The quick 
pressure on a switch by the electrician 
has started the Oblivion Express, and 
the whir of its motor, like the shriek of 
a banshee, can be plainly heard. 

The time of the passage has been 
so painstakingly adjusted that the ac- 
tion cannot be intrusted to the mere 
walking of any man. Many have 
wondered, no doubt, why the voice of 
the player sounds so strong. He is 
being carried on his car just back of 
the walls of the room, which are com- 
posed of stretched gauze through which 
his speech is easily carried. He might 
just as well be on the stage itself, as far 
as the acoustics is concerned. 

The Purple Ray spot is making its 
exit under the control of an assistant 
in the wings, with whom the chief elec- 
trician is in touch with the telephone 
attached to his head. In fact, if 
there is a hitch anywhere, the electric 
master of the show would know all 
about it through this instrument. 
At a certain point, a bar attached to 
the small car trips a lever, which over- 
turns a chair on the stage at a tense 
dramatic moment, just as the wind 
catches the draperies and a phantom 
arm is seen. The Purple Ray has thus 
achieved the greatest happiness he has 
ever known, taunting his baffled pur- 
suers the while as they stand amazed 
and ashamed with revolvers in their 
nerveless fingers. 

Here every device of electrical and 
stage craft has been marshaled to 
give an effect which thrills even the 
most hardened of theater-goers. 
One who has been behind the scenes 
during the progress of the last act 
may well understand the statement 
that eight months of hard work was 
required before this strange combi- 
nation of theatric illusion and 
staid science was considered letter- 
perfect. 

The technique has now been so 
simplified, however, that the neces- 
sary properties can be transported 
everywhere and set up on any well 
equipped stage. 

So great is the strain on the 
unseen operator in front of the stage 
at the big switchboard that it sud- 
denly occurred to the management 
the other day, "What would hap- 
pen if he did not appear some 
night?" 

So it was decided to provide an 
under-study for him: for surely 
there would be something wrong 
with the performance if at the crisis 
the magician of the changing lights 
should himself get too great a dose 
of "The Unknown Purple." 
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A New Apparatus for Discovering Magneto Troubles 



ONE of the cleverest of the 
many aids now offered the 
modern automobile repairman 
is an apparatus designed to 
find out automatically the 
troubles of magnetos that do 
not operate properly. Here- 
tofore this kind of work has 
been done by more or less 
home-made and imperfect ap- 
paratus. Few mechanics 
knew the best way to test 
for particular symptoms, and 
those that did took too much 
time because of the absence 
on the market of any appar- 
atus made especially for the 
work. 

The equipment shown in 
the two accompanjring views 
was designed to overcome 
these troubles and make 
magneto repairing easy for 
the ordinary garage mechanic. 

The device is fitted with the various 
attachments illustrated, and will tell 
immediately whether the condenser 
is out of condition, whether the col- 
lector is defective, or whether the 
armature is dead. 

This instrument can be connected 
and disconnected at will upon any 
six -volt storage -battery circuit. It 
comes packed conveniently in a small 
mahogany case approximately fifteen 
inches long, eleven inches wide, and 
five inches deep. 




A valuable new aid for the 
automobile repairman auto- 
matically discovers magneto 
troubles. It is contained in 
an attractive mahc^any case 



Complete instructions 
accompany each outfit, 
and, if these are followed 
properly, the man who 
uses the outfit at once 
becomes an expert mag- 
neto repairman simply 
because the apparatus 



does most of his thinking for 
him and indicates wherein 
the trouble lies. 

For example, the first 
thing to determine on a 
magneto is whether .the 
contact points and the tim- 
ing of the interrupter are 
in good condition. If these 
are in good shape, the entire 
armature should be removed 
and placed upon the arma- 
ture plate. 

Following directions, cer- 
tain connections are then 
made, after which it takes 
only a few seconds to de- 
termine whether there is a 
short circuit in the condenser 
or in the primary lead of the 
armature. 
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This trouble-finder can be connected 
with any six-volt storage-battery 
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It Makes HiU-Climbing Safe 



ANYONE who has narrowly escaped 
L a serious accident, and perhaps 
death, by having his automobile engine 
stop or go dead on a steep g^rade, and 
start to slide backward before the 
brakes could be applied, will ap- 
preciate the invention of Thomas Mill- 
down shown below. 

The device is designed automatically 
to lock the rear wheels of an automo- 
bile as soon as the engine stops, no 
matter whether the brakes are in 
proper condition or not. It consists 
of a two -jawed 
clutch fitted into 
the main driving 
shaft of an auto- 
mobile aft of the 
gear - set. The 
front j a w is key ed 
to the shaft, re- 
volving with it. 
The rear jaw is 
loose on the rear 
end of the driv- 
ing shaft, but is 
held from re- 
volving about the 
shaft axis by 




It locks the rear wheels of an auto- 
mobile when the engine stops 



means of two eye-bolts screwed into 
the jaw and then slipped over two 
longitudinal rods permanently fixed 
to two transverse pieces supported 
on the chassis frame. 

With the engine revolving, the 
front jaw throws the rear one out 
of mesh automatically by the shape 
of the teeth. But when the en- 
gine stops, tw-o springs around the 
longitudinal rods force the rear jaws 
into the mesh with the front one 
and keep it there. Since the rods 
cannot revolve, 
because they are 
mounted on the 
fixed cross-mem- 
bers, the entire 
driving shaft is 
held stationary, 
thus preventing the 
rear wheels from 
turning. If the car 
then moves back- 
ward, it will be 
only after wearing 
out one section of 
the tire through 
friction. 




An automobile-top that has three 
transparent celluloid windows 

Is This for Star-Gazers? 

BY cutting openings in the top of the 
car he uses for wire and pole in- 
spection, a railway superintendent has 
made this work much easier. As the 
illustration shows, three windows of 
transparent celluloid, about 10 by 12 
inches each, are set in the top exactly 
over the driver's seat. 
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This British Steam Motor-Truck Has a Coke-Fired Boiler 

r' you could run your car on some new fuel costing only 
one fourth as much as gasoline, you would use that new 
fuel in nine cases out of ten, provided it did not upset many 
years of experience in driving a gasoline-engine car. This 
is the principle upon which Thomas Clarkson, a noted 
steam engineer of Great Britain, has worked to produce a 
new steam-lorry or motor-truck which tests have shown to 
be one fourth as expensive as the same type of vehicle 
driven by gasoline. 

Radical changes have been made in the design of the new 
truck; for, unlike the big, lumbering steam-wagons with 
high locomotive-like exhaust stacks, it has a clutch-pedal 
for the left foot, a brake-pedal for the right foot, a 
center gear-shifting rod, and at the extreme right a long 
.emergency brake-lever. The steam generation is controlled 
automatically. 

Furthermore, this ' . ' , . 

new truck has an en- . I ;' 

gine clutch and gear- 
set to give more than 
one transmission 
speed, the better to 
meet average road 
conditions, besides 
tending to simplify the 
engine by eliminating 
the expensive reverse 
gear. By the use of 
the clutch, the engine 
may be run "free," a 
very useful advantage 
when warming up or in 
making repairs. In 
an actual test, the 
engine and boiler were 
left with steam up all 
night, the engine 

regulating the water-feed, lubrication, and boiler pressure. 

The Clarkson power plant consists of three main parts — 
the boiler, the engine, and the condenser. The boiler is 
built on entirely new lines, burning coke as a fuel. It is set 
upright under a hood forward of the driver's seat, as in 





An English steam-truck that has the appear- 
ance and many features of a gasoline-truck 



tJtOOB^ 



The coke is fed down into the combustion space inside of the inner shell, 
dropping through a hole in the top on the rocking-grate arrangement at 
the very bottom. Every fifteen or twenty miles the fire is replenished 



gasoline-engine trucks. 
The boiler is made up 
of two cylindrical steel 
shells, one inside of the 
other. Each shell has 
flanges by which the 
two are bolted together. 

The water is carried 
between the two shells, 
and heated by small 
hollow thimbles which 
are pressed into the in- 
ner shell in a series of 
horizontal rings. The 
coke is fed to the com- 
bustion space in the inner shell through a hole in the |top 
and drops to a rocking-grate arrangement at the bottom. 

It has been estimated that a truck with a coke-fired 
boiler can be run at one fourth the cost required for a gas- 
oline-engine truck. 




Something New in Rear-End Control 

Of simple construction, it's a great comfort when you get stuck in the mud 



SUPPOSE you were out riding in the country in your 
Ford car, and suppose your car got stuck in a mud-hole. 
No one in sight, and not even a plank or a tree to help you 
extricate the car. Now suppose 
you had only to go to the rear, pull 
a lever, pushing the while with your 
shoulder against the back of the 
tonneau, and just follow your car 
back to firm ground? 

An invention by a Minnesota 
man makes this a reality by a 
simple spring-rod attachment run- 
ning from the rear axle to the speed 
levers and carburetor, the con- 
nection being such that when the- 
brake-lever is swung to immediato 
speed or vertical position the 
clutch-pedal will be swung to 
neutral position, the brakes not 
being applied unless the brake- 
lever is swung to its backward 
position. It also connects with 
the shank of the brake-pedal. 




In extricating his ford from mud-holes, this invention 
enables the driver to operate his car from the rear 
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and with the carburetor, having a helical spring which 
has one end bent to form an eye that encircles the shaft, 
with its opposite end hooked into a near-by plate, the 
spring serving to hold the parts in 
position. 

If the Ford is embedded so 
deeply in the mud that the engine 
is not capable of pulling the car 
out, the driver swings the hand 
brake-lever to neutral, releasing 
the speeds, so that the engine 
is idle. 

By the insertion of a handle 
(in most cases a jack-handle) into 
the socket, pulling it upward, and 
at the same time pushing against 
the back of the car, the handle 
moving upward speeds up the 
engine and slowly pushes the pedal 
into low speed. Thus power is 
transmitted to the rear wheels, 
and the driver soon has the car 
upon firm ground. 
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Some Freaks 

of the 
Tree World 



Some were born 
queer, and others 
had queerness 
thrust upon them 




A wind-storm swept 
across a forest down in 
Louisiana. This long- 
leaf yellow pine ben.: 
to the ground, but 
would not break, al- 
though some of the 
fibers have parted. 
When the storm had 
passed, it did not 
straighten, but re- 
mained bent, making 
an almost perfect arch 



This is not a homy 
animal, but a fallen 
tree-trunk. The seem- 
ing horns dre but twist- 
ed branches, and 
obliging knots make 
the eyes, ears, and 
mouth. Natives of the 
San Bernardino moun- 
tains, where lies this 
old tree-trunk, call 
it "the deer's head" 



An Indian bent this 
tree to earth when it 
was very young and 
full of the desire to 
grow. So it branched 
from the middle of 
the bend. The tree- 
top has emerged, but 
branches continue to 
flourish from the bend 
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When You Go a-Ratting 

Not the pleasantest indoor sport, but often necessary 




Misleading barrel-tops are these. One is 
slit paper and the other top tips. Result? 
Kats fail into the water below and are drowned 
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A close-up of four bam victims. It's a har- 
rowing picture, but rats and mice destroy 
millions of dollars' worth of grain each year 

Cl 
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Truing Up Airplane Propellers with 
the PIumb-Line 



Work the joy-stick with your knees while you eat your 
luncheon or view the fields below on a cross-country flight 

You Can Operate the Joy-Stick with 
Your Knees 

PILOT Robert F. Shanle, air mail-carrier be- 
tween New York and Washington, carries his 
luncheon with him on his daily flights, and eats it 
while speeding through the air. How can he eat, 
with both of his hands constantly employed in 
controlling his machine? 

It is true that the steering and controlling mecha- 
nism demands constant attention, but the recently 
invented knee control enables the aviator to guide 
his machine, as an expert rider guides his horse, with 
his knees, leaving his hands free to operate a camera, 
draw maps or sketches, or anything else he may like. 

The invention is extremely simple. An adjustable ring, 
to which at opposite sides two curved pads, shaped to 
conform to the knees, are attached, is slipped over the 
control lever, or joy-stick, and fastened by a clamp screw. 
The device is so placed that the aviator, sitting on his 
upholstered seat, can place his knees against the two 
pads. By rocking his knees from side to side, or by 
sliding a little forward or backward on his seat, the pilot 
can operate the joy-stick without using his hands. 

"Popular Science Monthly" 
in the Foreign Service 

COMEBODY in Pawtucket, R. I., 
♦^-^ has been making a company of 
men attached to the 18th Labour 
Group Headquarters of the British 
forces in France very happy by 
sending them copies of Popular 
Science Monthly. He (or she) 
responded to the appeal of one 
J. Baker, of His Majesty's forces, 
printed in our November number. 

Mr. Baker, a Tommy for the 
duration of the war, wrote that 
Popular Science Monthly was 
in great demand at the front, and 
that he and his mates would let out 
a yell that would scare the Germans 
if someone sent copies their way. 

Now Mr. Baker wishes us to 
thank the unknown donor of the * 
magazine, and we are delighted to 
be the conveyor of his message. 



The plun»b-line tells 
whether one propel- 
ler-blade is heavier 
than the other 





Anyone can 
turn out air- 
plane pro- 
pellers with 
this machine 




THE instrument shown here- 
with, the invention of R. J. 
Hoffman, of New York, is used 
for determining the correct 
balance of airplane pro 
pellers and tor meas 
uring possible 
weight difference 
between the 
blades. It is 
made of three- 
ply wood, in the 
shape of an 
anchor. The 
curved part has 
upon its flat sur- 
face a graduated 
scale. Suspend- 
ed from the ex- 
act center of the 
circle of which the arc 
forms a part, is a thin 
line with a plumb attached. 

The shaft through the center hole of the propeller is placed 
at right angles on two parallel and level knife edges. The 
propeller is allowed to swing until it stops of itself. 
Then it is given a quarter turn, and while it is held 
in position the measuring instrument is fastened to the 
end of the shaft so that the line intersects the arc at zero. 
When released, the propeller, if it is perfectly balanced, 
will not swing and the plumb-line will remain at the 
zero mark. If it is out of balance, the position of 
the line will indicate the deviation in inch-ounces. 

Skill Is No Longer Necessary 
in Propeller-Making 

EVERY airplane must have at least one propeller. 
During the war the demand for propellers became 
enormous. You may think it an easy matter to make an 
unlimited number of airplane propellers. It is not. The 
making of such devices is a difficult and delicate task which 
has heretofore required exceptionally skilful and experi- 
enced workmen. 

Airplane propellers are made of wood, but they are not 
carved out of solid blocks. Layers of wood of even thick- 
ness are glued together, and 
the composite blocks are then 
carved, shaved, scraped, and 
sandpapered into shape. At 
first the work was done by 
means of hand tools; but this 
method was too slow, and some 
better means had to be found. 

A machine for shaping pro- 
pellers has now been invented 
and introduced in England. 
The machine copies a given 
model which is fixed to a 
driving head at the side of the 
frame, and which rotates at the 
same rate as the block from 
which the new propeller is to 
be cut. Over the surface of the 
model a copy wheel is made to 
pass, and by suitable connect- 
ing levers the cutting wheel 
is given the same feeding rate. 
The block of wood is fashioned 
into an exact copy. 
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Wouldn't You Like to Live There? 



Built-to-order villages 
that combine the best 
in city and country life 



A WELL known architect, Henry 
Atterbury Smith, has taken 
all the good points of city and country 
life and from them has designed 
—and, what is more, built — an 
ideal village. 

The inhabitants live in the very 
best of apartment-houses, all of the 
windows of which open out on 
charming landscapes instead of on 
other folks' back yards. Many 
conveniences are thrown in with 
your four rooms and bath when you 
pay your exceptionally cheap rent. 
Farms, lakes, rocks, parks, and 
lawns tempt the most fastidious 
country-lovers. Then, for those 
who wish to be amused, a casino, 
ball-field, and tennis-courts; a li- 
brary for the studious, garages for 
automobile-owners, and a play- 
ground for the children. 

Mr. Smith builds these villages 
of his within the suburbs of large 
cities where transportation facilities 
are good. He picks out a sixty- 
acre square of fertile ground. He 
builds a circular road just within 
his square, and erects a semicircle 
of apartment-houses which will ac- 
commodate two hundred and fifty 
families, twelve to a house. All 
walls are at right angles to their 
adjacent walls, and this makes possible 
light in every window. Then, too, 
each house has a non-intercommuni- 
cating staircase. 

A rent-collector, a plumber to mend 
leaks, an exterminator to chase away 
bugs, visit each apartment once a month. 




Each house is provided with open stairs, 
which are nevertheless protected from rain 

Since Smith builds in such large 
quantities, he is able to turn out 
first-class houses at small cost. 
They all have hot water, steam 
heat, gas-ranges, and electric fix- 
tures; yet Smith can turn them 
out at the rate of $25,000 apiece. 



The houses are built on an arc of 
a circle, thus insuring light for all 
the tenants, at a moderate rental 



Make E 

OUCH!" comes from beneath the 
jacked-up automobile. 
"What's the trouble now?" asks the 
jovial neighbor. 

"That monkey-wTench slipped and 
I skinned my knuckles again!" 

"Wait a minute," says the neighbor, 
and goes into his own garage. 

Returning in a moment, he hands to 
his friend under the car an article re- 
sembling a vibrator, remarking: 

"Let me attach the wire to this 
lamp-socket. Then you fit the chuck 
to the nut you want to loosen, pull 
the sliding lever toward the handle, 
and press the button of the switch." 

A few minutes later a buzzing sound 
is heard, and the wrench begins its 
work. The four jaws of the chuck 
have been adjusted to the size of the 
nut by .a few turns of the threaded 



ectricity Operate Your 

choke ring or collar encircling them, 
the lever has shifted the gear to the 
reverse position, and by the pres- 
sure of the button switch the current 
has been sent through the armature of 
the elongated motor within the handle 




A handy tool in the garage; it will serve 
as a wrench, a drill, or a .valve-grinder 



Wrench 

of the wrench. A second or two, and 
the nut is unscrewed. 

Look at the accompanying picture 
and you will understand this better. 
A cylindrical casing has a handle at 
one end, and it incloses a small elec- 
tric motor with elongated armature 
revolving between similarly shaped 
field-magnets. At the end of the shaft 
is a slidable sleeve with a bevel gear 
at each end. This sleeve can be shifted 
by a lever so as to engage either one 
of the gears with the bevel gear at the 
end of a worm-geared shaft which 
drives the shaft of the wrench. Within 
reasonable limits, the chuck of the'^ 
wrench can be adjusted to nuts of 
various sizes, and, if the nut is in a 
position difficult of access, a wrench- 
bit having a universal joint may be 
used in the chuck. 
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Here are many suggestions 
look them over and decide 
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MAGNE.TON ROD 



A flexible rod vnth a 
little electromagnet at- 
tached to one end will re- 
move a valve-spring key 
from the crank-case after 
the key has been located 
by means of a mirror 



The air-com- 
pressor be- 
low is oper- 
ated by the 
rotating tim- 
ing-shaft, and 
is set in action' 
by pushing a 
knob on the 
timer-cap 




This three-story 
ambulance, used- 
by the army of 
Holland, holds 
seven or eight 
patients, but it 
must be very 
uncomfortable 
in bad weather 




Aie OUTLtT 
AIR INLET 



BMER CAP^ 





If you want to be sure of find- 
ing your car where you left it 
before you went to lunch, 
equip it with a burglar alarm 



TIMER 

..aiAn 



Even a person without legs 
may drive an automobile pro- 
vided with this hand-control 
of the clutch and brake-pedals 



In case of back-fire, the col- 
lar of highly inflammable ma- 
terial, holding back the spring- 
actuated intake needle valve 
of the carburetor, flashes, 
stopping the flow of gasoline 
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It is a good plan to 
test every electric light 
bulb on your car be- 
fore going on a trip. 
Here is a new testing 
apparatus that is suit- 
able for that purpose 
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the Automobile World? 

for your convenience and comfort; 
which of them you ought to have 




The lubricating 
of the leaf- 
springs becomes 
a simple opera- 
tion if you use 
one of the new 
oilers shown here 



The rectifier shown above 
changes the alternating [cur- 
rent of tlie Ford magneto to 
direct current, which is then 
used to charge the storage- 
battery operating the lights 



Always carry a megaphone 
with you when touring in 
your car. It is often very 
convenient for asking direc- 
*.ions of persons at a distance 



An up-to-date evangelist is touring 
the country in a specially built 
car that is equipped with a pulpit 
and a' sounding-board, which may 
be folded down when not in use 



This curtain window-light 
has perforations which fit 
over fasteners in the frame 



The basket-like luggage- 
carrier shown above, 
though not very orna- 
mental, is decidedly useful 
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The rocker - arm shaft is hollow 
and filled with oil-soaked felt fiber 
to keep the rocker arms lubricated 
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Squeezing Peat to Make a New Fuel 



It is done by a machine that also 
compresses merchandise for shipment 



Popular Science Monthly 



THE compressing of merchandise 
for shipment will be employed 
extensively in the future, says William 
P. Michaelson, inventor of the ma- 
chine shown here. He probably does 
not intend to include cut glass, china, 
or even high silk hats of the non-col- 
lapsible type; but there can be no doubt 
that the idea of reduction of the volume 
of commodities is capable of a wider 
application than hitherto. There was 
a time when loose hay and empty 
boxes made up an entire shipment; 
today the hay is compressed, and the 
boxes are not assembled until the 
destination is reached. 

But the principal use of the machine 
is in making briquets for fuel. Such 
materials as peat, lignite, coal-dust, 
sawdust, and similar substances make 
good briquets when they are properly 
treated. The water can be forced out 
of the peat and applied to commercial 
purposes, while the peat itself can be 



utilized for fuel and in the man- 
ufacture of high-grade steel. 

The molds used in the proc- 
ess (eight in number) are situ- 
ated on a cylinder. The mate- 
rial for the briquets passes down 
through a hopper to a feed 
plunger, which fills the mold 
opposite. The cylinder then 
turns until the next mold is in 
place for filling. When a full 




This machine can convert coal screenings into 
fuel or compress merchandise for shipment 
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Sectional view allowing important 
details of new compressing machine 



mold has passed half way around, 
it is then opposite the compression 
piston, and is squeezed into a 
briquet. Automatic ejectors empty 
the mold. In this manner the 
process continues indefinitely. 

The revolution of the cylinder 
about its axis is intermittent, al- 
lowing time for the reciprocat- 
ing parts to enter and leaVe the 
molds when in register. 



It Pumps Grain Like Water 

And does an enormous amount of work with a small number of laborers 



BECAUSE of the necessity of trans- 
porting enormous quantities of 
grain, and the lack of laborers to handle 
it during the war, a method for moving 
grain invented by Robert Boby came 
widely into use in Great Britain. The 
inventor treats the grain as if it were 
80 much water. Powerful pumps suck 
it up from the holds of ships or barges, 
and, after cleaning it by suitable 
means, distribute 
it to bins, railway ' - 

cars, or trucks. . 

The entire plant 
for doing this work 
is installed on two 
specially construct- 
ed flat-cars. One of 
the cars carries the 
pumping machin- 
ery, the other the 



cleansing machinery. A suction pump 
draws the grain through a pipe from 
the hold of the ship or barge. The grain 
is drawn into a reservoir on the filter- 
ing car, and is discharged upon a con- 
veyor which takes it to the cleansing 
filter. 

The sifter consists of bags of a 
specially woven cotton cloth, which 
may be used either dry or wet. The 



wet filter bags retain the dust, which, 
forming a doughlike mass, is removed 
from time to time. In the dry filter 
the dust passes through the cloth, 
and is blown away. 

Another method of separating the 
dust from the grain is sometimes used. 
The grain is allowed to flow in a steady 
stream into a cylinder into which a 
powerful current of air is blown at an 
angle to the stream of grain. 
The grain is whirled around 
by the current of air, which 
blows the dust and chafif 
out through the upper part 
of the cylinder, whence it is 
drawn away, and finally dis- 
posed of by a fan-wheel. 

The other car carries a 
gasoline engine which drives 
the pumps and blowers and 
the filtering-car mechanism. 
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By means of machinery installed on two cars, 
which are easily moved from job to job, grain 
can be pumped like water from a ship's hold 
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Finishing and Polishing Metsil by 
Means of a Leather Belt 



METAL-FINISHING is ordinarily 
done on a buffing-wheel. An 
abrasive belt machine answers just as 
well. The finish given by the belt is 
excellent, and great speed is obtained. 
In fact, the makers of the new machine 
claim that it turns out more and better 
work than is possible with any other 
finishing process. This is a broad 
claim, but the claimants offer to back 
up their words with facts, figures, and 
demonstrations. 

In the picture below a mechanic is 
seated at his machine. He holds 
against the belt a small magnet which 
he is finishing and polishing. The belt 



gn c a 
effect. 




has a speed of about 7,000 
feet a minute. Its action is 
modified somewhat by the soft 
cushion-like pulley beneath, 
which pulley is made up of a 
cast-iron hub with side flanges 
into which are fitted approxi- 
mately 225 leather blades. 

The leather blades are bent 
slightly by the tension and the 
rapid movement of the belt, 
and the bending effect is in- 
creased by the pressure of the 
work. This afctlbn seems to 
better grinding and finishing 
and is also an aid in carrying off the 
minute metal chips, which 
otherwise might clog the 
work or interfere with 
the finish. 

The operation of finish- 
ing has always been an 
important one in the 
field of mechanics, o\ving 
to the wide application 
of the process in the 
fitting and polishing of 
castings. 



Eill is finishing a small 
magnet. He holds it 
against an abrasive belt 
which travels at the rate 
of 7,000 feet a minute 




Sifting Sand for Concrete by Electricity 



WHERE sand-sifting is done on 
scale, the use of screens vibrated 
electric motor has been found very satis 
factory. A coarse screen can be used 
removing the gravel, and a finer screen 
for the sand. Various grades can be sep- 
arated by this means in a very short 
time, and the work is under the com- 
plete control of the operator. 

Closing an electric switch is all 
that is necessarj' to start the work. 
Opening an electric switch is all that 
is necessary to stop the operation. 
The modern method changes a hard 
job into an easy one, at the same time 
lessening the cost. Such a method is 
therefore all that could be "desired. 

Even a very small motor will cause 
sufficient vibration to perform con- 
siderable work of this nature. A J-^- 
horsepower motor will operate quite a 
large screen and do the work well 
Vibratory motion is produced bj 
means of a small tapper operated by 
the motor. 

In speeding up concrete and foundry 
operations, the sand-sifting must be 
under complete and accurate control. 
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Run the sand-sifter by electric motor 
and turn a hard job into an easy one 



This is the "icycle"^ 

Now Comes the Icycle 

How can you use a bicycle in win- 
ter? The answer is given by a 
young New Yorker. He has simply 
removed the front wheel from his ma- 
chine and substituted'skates. Suitable 
braces and cross-pieces are made use 
of to accomplish the purpose in view, 
and the whole is given a gay and 
festive appearance by wrapping the 
braces with white cloth. Owing to 
appearance given by the white cloth, 
the altered machine has received the 
name "icycle." 

When the icycle is taken for .short 
trip on the frozen Hudson, two seats 
are added for the accommodation of 
the inventor's younger brothers. Thus 
the converted bicycle is made to carry 
three instead of one as formerly, and, 
according to the rules of arithmetic, 
three times as much fun is extracted 
from the machine as before. 



Clean Your Typewriter with 
a Blow-Torch 

To give your typewriter a thorough 
cleaning, why not use a gasoline- 
torch? 

First take the typewriter outdoors 
and remove the ribbon. The platen 
should be either taken off or covered 
with paper. Having filled the torch 
with gasoline, pump up a good pres- 
sure and open the needle valve. A 
fine jet of gasoline will be projected 
with such force as to reach the most 
inaccessible parts of the machine. 

One filling of the torch, if it is a 
good-sized one, is generally enough. 
After the machine has become dry, it 
is a good plan to spray the working 
parts with a good lubricating oil. 

Needless to say, cleaning with a 
gasoline-torch should be done in the 
open air, and one should not smoke. 
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He Was Mummified by Natural Causes 

A MUM MY different from any other in 
the world is on exhibition in the 
Museum of Natural History in New York 
City. It is believed to be the only one of its 
kind ever found. It was discovered in the 
province of Antofagasta, Chili, and is the 
mummy of a Chilean Indian who was 
buried in a cave-in while engaged in ruin- 
ing copper, iii prehistoric times. The body, 
being protected from the air, became 
munamified through the action of the cop- 
per salts, aided by the extremely dry climate 
of the region. 

With the mummy were found 
the stone wedges and stone 
hammers with hafted wooden 
handles used in mining, and 
baskets and a bag of llama 
skin for holding the mined ore. 
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This Six-Foot Bowl 
Is (or Stew 

CHIEF cook for the 
Indians of Vancouver 
Island makes no complaint 
when a festival is an- 
nounced, for Indian festi- 
vals are not elaborate 
eight-course affairs like 
ours. The cook need only 
add several potatoes and 
carrots to his already cook- 
ing stew and serve it up 
in a large bowl. 

The size of bowl and 
the number of quarts of 
stew depend on the im- 
portance of the festival; 
and so a very large affair 
will call for a bowl like 
the one shown above. 
This one is carved out of 
wood, and when placed on 
end is at least six feet tall. 
The symbol for the clan 
to which it belongs is 
carved at one end. 

It takes so long to serve 
the stew that hot stones 
are dropped into the bowl 
from time to time. 




Crowing One-Foot Trees for a 
Japanese Garden 

TN a two-foot dish a Japanese will 
A make for you a perfect garden — sum- 
mer-houses, bridges, Japanese maidens, 
and trees. 

The bridges, houses, and maidens are 
the result of careful, delicate workman- 
ship, but how about the living trees? 
They are perfect one-foot grown-up 
trees. Some of them have lived two 
hundred years and will never grow any 
taller. They are cultivated dwarfs. 

To get this result, when a Japanese 
tree starts growing, all of its healthy, 
robust branches are cut off, and the 
weaker one lives on. This operation is 
performed again and again on all fast- 
growing branches. In time they give 
up trying, and only the small, frail ones 
survive. 

Ants Invade a Camera and 
Overrun a Film 

EMPLOYEES of an America min- 
ing company operating in central 
Mexico were driven off their property 
by revolutionary bandits a year ago, 
leaving most of their belongings behind 
them. 

When the president of the concern re- 
turned six months later, he found his 
camera unharmed and still loaded, and 
proceeded to take a photograph of the 
company offices. An exposure showed 
this remarkable picture. 
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Shooting a Stitch in Time 
from a Sewing Cartridge 

THAT old adage that praises the 
stitch in time as a labor-saving 
device appeals with particular force 
to the camper or woodsman milps 
away from a tailor or feminine aid. 
Many woodsman, like most sailors, 
are good needlemen; but, where the 
tar has always needle, thread, and 
palm (the sea version of a thimble) 
in his ditty-bag, the woodsman is 
often without the "mending mak- 
ings." Now, as our picture above 
certifies, he has only to put one more 
cartridge in his belt to be ready for 
rips and tears. The bullet un- 
screws, and out come cotton, needles, 
and thread. Each bobbin — one 
wound with white and the other with 
black — holds two needlefuls. 




Piling Up Coal with a Triple Conveyor 



Swimming in an Inner Tube 

MOST tender parents will not throw 
their children overboard in order to 
teach them how to swim. Instead, they 
make sure that their children won't sink by 
buying them buoying water-wings and life- 
preservers. But the economical automobile- 
owing parent shown below has turned one 
of her inner tubes into a life preserver, and 
her child is swimming in it. 

If you think this a remarkable use for 
old automobile tires turn to the first of the 
prize-winning contributors in our "Old Tire 
Contest," in this issue of Popular Science 
Monthly. Our readers found more than 
two hundred and fifty ways of using old 
tires, and they're all worth knowing. 



'T'O simplify the work of piling up 
coal in railroad yards, a triple- 
conveyor apparatus operated by 
electricity, is now emi)loyed. The 
first conveyor carries the coal up a 
certain height, and lots it fall on the 
second; that, in turn, carries it up 
another height; whereupon the last 
conveyor link brings it to the top. 
The coal-piles sometimes reach a 
hundred feet in height by means 
of these triple conveyors. 



A Weather Clock Used on 
Zeppelin Hangars 

MUCH of the old-time sea-captain's 
knowledge of wind and weather, 
reinforced by sound science, is de- 
manded of the captain of a giant Zep- 
pelin. 

As a rule, before starting out, the 
first thing that a Zeppelin commander 
does is to look at the indicator that 
is placed at the top of every Zeppelin 
shed. It tells him not only the direc- 
tion of the wind, but also how many 
meters a second it is blowing. Thus in- 
formed of the local conditions, he next 
consults the charts especially prepared 
for aeronautical use by the German me- 
teorological office. With the weather 
conditions all over Europe clearly set 
down, he sails off into the blue, know- 
ing exactly what he has to expect. 





The Hotel de Rover — for Fashionable Dogs 

NEW YORK has a hotel for dogs. Ranged about the spacious reception- 
room are kennels where prize pets have been left temporarily while their 
masters are out of town. "The bull pups are in the majority, and there is 
always one in particular that trie.s to attract your attention and be interviewed. 

All the dogs are well cared for in their hotel. They are cleansed, trim- 
med, beautified, or prepared for exhibition; for many of them have taken 
handsome prizes, and will take more. No sick ones are received. The 
hotel is not a hospital. Only the nobility and brains of dogdom are regis- 
tered at this hotel. 
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Lifting Sunken Treasure from the Sea 



Ships and cargoes worth billions 
were sunk by the Germans. Can 
that treasure ever be recovered? 



By Walter Bannard 



ACCORDING to an official 
/A statement issued by the 
United States Shipping 
Board, the Allied and neutral 
nations lost 21,404,193 dead- 
weight tons of shipping during 
the war, which means that 
Germany maintained an aver- 
age destruction of about 445,000 
dead-weight tons monthly. Most 
of the ships that were torpedoed 
undoubtedly lie under water at 
both low and high tide. Without 
the aid of a diver, they would 
remain there until they literally 
dissolved. And so divers must 
be sent down — exceptional men, amaz- 
ing men, who perform under-water 
feats of physical endurance that seem 
well-nigh incredible, and who accom- 
plish tasks in carpentry, fitting, and 
blacksmithing that seem little short of 
miraculous to the untutored layman. 

Mati Lives in an Air Ocean 

Man is an animal that lives at the 
bottom of an ocean of air. Like the 
water of the sea, the ocean of air has 
weight. At sea-level it presses upon 
you with a force of fifteen pounds to 
the square inch. Nature has fashioned 
you so that you can eat and sleep and 
walk about when the pressure of the 
air upon you is somewhat less or some- 
what more than fifteen pounds to the 
square inch. 

But there are limits. Some deep- 
sea fish literally explode when they 
are brought to the surface: the water- 
pressure to which they are accustomed 
has been removed. You will hot ex- 
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This is the oxy-acetylene torch, which 
melts steel under water— the invention 
of Brusch and Beyer. A jet of air 
blows away the water, s6 that the 
flame can reach the steel; it also guides, 
and steadies the flame of the torch 




plodf if you are raised by a balloon to 
a height of five miles,' but you are 
likely to die for lack of air. 

All these facts must be borne in 
mind when one considers what is de- 
manded of a diver. To send him 
down in order that he may explore 
a wreck is not so much a matter of 
preventing him from drowning as it 
is a matter of air-pressure. He must 
breathe under conditions that were 
never considered by nature. A cubic 
foot of salt water weighs sixty-four 
pounds. 

The deeper a man descends, 
the more cubic feet of water press 
upon him. For every foot that he 
goes down, the pressure increases about 
half a pound to the square inch. 
Clearly, a depth is soon reached at 
which he would literally be squeezed 
into a pulp, assuming that the water 
can not enter his body. He would 
be "imploded" — the opposite of 
exploded. 

The purpose of the diver's dress that 
will be used by hundreds of men in 
raising some of the treasure now at 
the bottom of the ocean is not only to 
prevent drowning, but to offset the 
pressure of the ocean by pressure of air. 

Why the Dicer Is Nol Squeezed 
to Death 

A diver's dress consists essentially 
of two parts — an incompressible helmet 
and a compressible garment for the 
body and legs. Down and down the 
diver goes. The pressure increases. 
It tries to force the air out of the 
dress into the helmet. Air must be 
pumped into the helmet and the upper 
part of the dress until the pressure 
within is equal to that without at the 
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level of the breast. The man breathes; 
he exhales a poisonous gas — carbon- 
dioxide. An escape must be provided 
for the exhaled poisonous gas, as well 
as to prevent the air-pressure within 
from increasing beyond a desired 
degree. So an automatic outlet valve 
is provided in the helmet. 

Blown up with air as he is, a diver 
is like a bubble: he must be sunk. 
Hence he carries about eighty pounds 
of lead on his body and sixteen 
pounds of lead in each boot. His 
dress, exclusive of himself, weighs 
about 175 pounds. 

Air is supplied by means of a flex- 
ible hose connected with an air-pump 
in a boat above, or with a compressed- 
air tank. Besides the air-hose, the 
diver is usually connected with the 




Cutting away wreckage is the chief 
function to be performed bytheoxy- 
acetylene under-water torch. In the 
future the torch will be used, wherever 
it is possible, instead of dynamite 



Floating Her with Big Cans of Air 



Sometimes pontoons (huge especially constructed steel cylindrical 
tanks I are sunk beside the vessel and fastened in place by divers. 
The water in the tanks is then pumped out. Such is the buoyancy 
of the pontoons that the vessel rises. As a general rule, the diver 
first tries to clear away wreckage, which is done by means of an 
under-water oxy-acetylene torch or by dynamite, and then closes 



all the large holes. How does he stop an opening made by a 
torpedo? Its general shape and size must be known. With the 
aid of an adjustable mold of wood, the diver indicates the 
general size and shape of a patch that will fit the holes. Next 
the patch is constructed of steel plates or planking, lowered, 
and drawn into place by cables outside and inside of the hold 






A cofferdam is simply a water-tight wall built up from a submerged portion of a 
ship. When it is pumped out (the leaks in the hull having all been plugged), the ship 
rises by virtue of her own buoyancy, as well as by that added by the cofferdams 



surface by a signal line or life-line in 
which telephone wires are embedded. 
He descends by a "shot-rope" — a 
rope sunk by a heavy weight or 
a shot. 

It is evident that much depends on 
the air-supply and the air-outlet valve 
in the helmet. The deeper the man 
descends, the more air must be sup- 
plied, since the pressure must increase 
with the pressure of the water. If the 
pumps are supplying one cubic foot of 
air a minute when the diver is near 
the surface, they must supply two 
cubic feet at thirty-three feet, three 
cubic feet at sixty-six feet, four cubic 
feet at ninety-nine feet, etc. As the 
pressure increases, curious disabilities 
appear. The diver cannot whistle, 
for example, because he cannot make 
his lips vibrate. His voice, heard 
over the telephone, becomes strangely 
shrill and squeaky. 

Moisture condenses on the front 
glass of the helmet. He cannot see. 
He sucks in a mouthful of water 
through a tap (the "spit-cock") and 
spurts it over the inside of the glass. 
It is washed down, and all is clear 
again. 

The Record for Dicing 

How deep can a diver descend? The 
record is about three hundred feet or 
thereabouts, made by divers of the 
American Navy when the F-4 was 
raised some three years ago in the 
waters of Honolulu. At that great 
depth little work can be done; the 
diver can do little more than grope 
around. 

The air is composed of about eighty 
per cent nitrogen, a gas that does not 
readily enter into chemical compo- 
sition with other elements and which 
serves the purpose of diluting the 



oxygen of the atmosphere so that 
we may breathe it in the proper 
amount. 

The Perils of High Pressure 

At high pressure the nitrogen pene- 
trates the blood; it is not chemically 
-converted into something else that is 
breathed out. as in the case of oxygen. 
The deeper the diver descends, the 
more nitrogen is forced into his blood 
and tissues. If he is brought up from 
a great depth too rapidly the nitrogen 
bubbles off; the man suffers agonies; 
he has all the symptoms of "caisson 
disease" or the "bends"; he may die. 

A table was compiled by the British 
Admiralty, which is now consulted be- 
fore sending men to the bottom of the 
ocean in order to raise a sunken ship. 
Is the depth 66 feet ? The engineer 
refers to his table. "Twenty-nine 
and a half pounds per square r" 
inch," he reads. That is the \ - 

pressure of the water. If 
by any chance the diver 
descends to 192 feet 
and remains at that 
depth over one horn , 
the process of 
bringing him up 
will be tedious. 
He will be held 
for five minutes 
at a depth of 
eighty feet; for 
twenty minutes 
at a depth of 
seventy feet; 
for twenty-five 
minutes at six- 
ty feet; for thir- 
ty minutes at a 
depth of fifty 
feet; for thirty 
minutes at 
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forty feet; for thirty-five minutes at 
thirty feet; for forty minutes at 
twenty feet; and for a final forty 
minutes at ten feet. In all, three 
hours and forty-five minutes must 
elapse between the time that the 
man starts to come up and the time 
that he is clear of the water, in 
order that the nitrogen may be 
slowly and safely released from his 
system. 

Problems for the Salvor 

How does the diver ascend? He 
tightens up his air-valve. His buoy- 
ancy is increased. It becomes pos- 
sible for him more or less to float 
up the shot-rope. With each foot 
of ascent the volume of air in the 
dress expands; the speed is quick- 
ened. At first the legs and arms 
can be moved easily enough, so that 
the diver can hold the rope and ad- 
just his valve to suit the changing 
conditions. Soon the dress blows 
up hard as a board ; he is as helpless 
as if he were shackled; he cannot 
reach out and adjust the valve. 
What, then, becomes of the excess 
air? It escapes through the cuffs. 

There is no magic procedure appli- 
cable to the salving of every wreck. A 
salvage engineer must study each case 
on its own technical merits, and he 
must invent the peculiar technique 
that is to be followed in a given in- 
stance. Just as a surgeon must con- 
sider the age, structure, physical 
strength, and vitality of a patient, so 
must the salvage engineer take into 
account the position of the foundered 
vessel, the nature of the extent of the 
damage she has sustained, and the 




The air that is pumped m blows the water out through a convenient 
vent, and sometimes through the very leak through which it entered 
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character of the salvaging machinery 
that is at his disposal. 

The methods which were employed 
in salvaging 
one ship are not 
likely to be . 
applicable in 
every respect 
to the raising of 
another. The 
salvor must be 
able to estimate 
the weight, 
trim, and sta- 
bility of a ship 
in her damaged 
condition, and 
quick to form 
a plan of oper- 
ation, taking 
into account 
the position of 
the vessel, the 
nature and ex- 
tent of dam- 
age which may 
have been done, 
the tide and 
currents of the 
water in which 

she lies, and the character of the plant 
at his disposal. 

If a ship cannot be raised, at least 
her cargo may often be salved. With 
pneumatic drills or with the oxy- 
acetylene torch (a blast of air keeps 
the water away from the flame) a hole 
can be cut in the plating of a ship as 
she lies on her side, and through that 
hole her cargo can be raised. Is the 
cargo steel? Then the electric lifting 



magnet is lowered. It fastens itself 
with leechlike tenacity to as much as 
it can carry. Gold, copper, silver. 




The pontoons, or barges by which a ship is lifted and 
conveyed to shallow water are tossed about by the 
heaving sea, so that the strain on the suspending cables is 
unevenly distributed. If a stiff structure were used, like 
this proposed, some of the difficulties might be avoided 



must be raised by other means. 
Orange-peel and similar buckets will 
raise coal and other bulk cargo. 

The Case of the "Lusitania" 

•"he quickest way of entering a hold 
i? J dynamite an opening; but nowa- 
days that method is resorted to but 
rarely because the tangled mass of 
wreckage that results imperils the 



diver and makes his work more diffi- 
cult. Perhaps that is the method 
that may be employed to salve the 
cargo of the 
Lusitania. The 
ship herself is 
probably ir- 
recoverable; 
for she lies at a 
depth of 300 
feet in the open 
water. 

Ships of un- 
der 2,000 tons 
are usually 
raised by slip- 
ping under 
them chains or 
cables, which 
are fastened se- 
curely to barges 
or hulks at the 
surface. 

As the tide 
rises the vessels 
at the surface 
also rise, lifting 
the ship below, 
by means of 
the chains or 
cables. The barges are then towed into 
shallower water, and the chains are 
tightened. At the next rise of the 
tide the process is repeated. 

Sometimes pontoons (huge specially 
constructed steel cylindrical tanks) 
are sunk beside the vessel and fastened 
in place by divers. The water in the 
tanks is then pumped out. Such is the 
buoyancy of the pontoons that the 
vessel rises. Large ships have thus 




Ships of less than 2,000 tons are usually raised by slipping 
under them chains or cables, which are secured to barges or 
hulks at the surface. As the tide rises, the vessels at the 
surface also rise, thus lifting the ship below by means of the 
cables. The barges are then towed into shallower water and 



the chains are tightened. At the next rise of the tide the 
process is rcp)eated. And so, after days and days of patient 
waiting for the tides and patient tightening of the lifting 
chains or cables, the foundered ship is at last beached. 
It is. easy then to pump out the ship and to patch her 
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been raised — for example, 
the British cruiser Gladiator, 
a ship 320 feet long, dis- 
placing 5,500 tons. 

As a general rule, the 
salvor first tries to clear 
away wreckage, which is 
done by means of an under- 
water oxy-acetylene torch, 
or by dynamite, and then 
closes all the larger holes. 

Weight of the Sea 



The sea's weight affeits 
not only the diver but the 
sunken ship. Pile cubic 
foot upon cubic foot of 
water, and it follows that 
at the deepest part of the 
ocean the pressure must be 
measured by tons to the 
square inch. At sixty feet, 
for example, the pressure is 
26.7 pounds to the square 
inch; at one hundred and 
fifty feet 66.7 pounds; at 
three hundred feet 133.3 
pounds. The raising of a 
sunken ship is complicated 
not only because its hold is 
inundated with water, but 
because of this weight. 

How fast can a man in a 
ordinary dress work under 
water? A one-inch hole can 
be drilled in mild steel at 
the rate of one to one and 
a quarter inches a minute. 
An inch hole can be bored 
into timber with a pneu- 
matic auger at the rate 
of three to six inches a 
minute. 

How is the opening made 
by a torpedo closed? Its 
general shape and size must be known. 
With the aid of an adjustable mold of 
wood, the diver indicates the general 
size and shape of a patch that will 
close the hole. Next, the patch is 
constructed of steel plates or plank- 
ing, lowered, and drawn into place by 
cabled outside and inside of the hold. 
To secure a patch in place, bolts are 
employed. 

Instead of patching holes and pump- 
ing out a ship, the salvor may decide 
to blow the water out of her. In other 
words, he opposes air-pres- 
sure to water-pressure, ex- 
actly as air-pressure is 
opposed to water-pressure 
in the diver's dress. 

The first step is to brace 
or strengthen the decks, so 
that they will not burst as 
a result of the airpressure. 
Port-holes, funnels, all the 
openings, are tightly closed. 
The next step consists in 
providing access to the com- 
partment. What is called 
an air-lock is applied to the 
cover of the hatchway. An 
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"England's Need" 

When German submarines were torpedoing ships at the rate 
of several hundred thousand tons a month, a German 
magazine published this boastful map. The little marks 
indicate the sunken ships. The map serves our purpose 
to prove how rich is the opportunity of the salvor 



air-lock consists simply of a cham- 
ber that has a door communicating 
with the outside and a second door 
communicating with the hold. 
/ The diver enters and closes the outer 
door behind him. He then passes 
through the second door into the hold, 
and closes that door behind him too; 
for the hold is full of compressed air 
which must not be allowed to escape in 
too great quantities. 

These air-pressures must be care- 
fully considered by the salvage engi- 
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It looks as if someone had taken a sledge-ham- 
mer and tried to flatten these cans of vegetables. 
But it was the enormous pressure of the water 
and its great depth that "imploded" them. They 
formed part of the cargo of a torpedoed ship 
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neer. The decks of a ship 
are not intended to support 
thousands of tons of water. 
Hence it is often necessary 
to shore a ship so that 
when she is pumped out 
they will not collapse. And 
this shoring must be done 
in inky blackness. 

The openings closed and 
the air-lock in place, air is 
pumped in. The pressure 
of the air must be greater 
than that of the water. 
Gradually the water is 
blown out through a con- 
venient vent, sometimes the 
very leak through which 
it entered; but the salvor 
usually relies upon^a scup- 
per-pipe. -• 

Allies' Salvage Plans 

That a systematic effort 
will be made to raise the 
ships that can be salved may 
be inferred from the fact 
that not only have the 
United States and the Allies 
studied the problem individ- 
ually, but that tbey have 
pooled their salvage facili- 
ties and formed a joint 
salvage council. Fully one 
quarter of the world's ship- 
ping lies at the bottom of 
the ocean. 

Ships and cargo sunk by 
mine and torpedo are 
worth about three billion 
dollars at present market 
prices for labor and ma- 
terials. Up to date the 
British Salvage Department 
has salved more than 470 
ships. But most of them were re- 
covered before they had actually sunk. 

Raising Ships of 2,800 Tons 

Before the war it was considered 
impossible to salve vessels of more than 
1,600 tons if they lay in deep water; 
but since the war vessels of 2,800 tons 
have been raised. 

Most of the ships that went down 
were sunk in open water. It is con- 
sidered a feat to raise a ship in a pro- 
tected harbor, if she lies in a 
hundred feet of water. But 
out in the open the depth 
must be less than a hundred 
feet, particularly in a region 
where the winds are high 
and the sea rough, if 
salvage operations are to 
be successfully conducted. 
Only those ships which 
have been sunk close to 
shore in a more or 
less sheltered position 
are likely to be raised. 
The commercial risk in the 
open is too great. 
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When the Breakers Blew 

Locked in a cold-storage room, half frozen, 
unheard when he pounded and pounded, he 
saved himself by short-circuiting the power line 



By Charles Magee Adams 
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T had been fine and cool when 
he had first gone in. Outside it 
(vas 105°; inside, freezing cold. 
The contrast was agreeable: so Char- 
lie Grant had worked on his job of 
installing new lamps with a sense of 
relief from the summer weather. 

But after a while he grew colder and 
colder. He wished that the door had 
not been tightly closed. But the man 
outside had been very careful about 
that, so as to keep the room cold. 

Charlie worked on, pulling his 
jumper up around his neck, and 
occasionally stopping to warm his 
hands over a newly lit lamp. 

Occasionally he stopped to beat 
his arms against his sides to warm 
them. But he saw quicker relief 
from the cold' in working fast and 
getting through his job and then 
going out again into the 105° of 
the street. 

Five more lamps to put 
in. He yanked out the old 
carbon filament bulbs and 
rapidly substituted tungstens 
for them. He replaced the 
protecting glass globes and 
fastened them down on the 
rubber gaskets and washers. 
Thank goodness, he was 
done. He gathered up his 
empty cartons and carbon 
bulbs, and took a look at the 
rows of lighted tungstens: 
every one was burning 
brightly. His task was done. 
So he made a bee-line for 
the door, almost running in 
his hurry. 

The Door Would Not Open 

Reaching it, he set down 
his cartons and old lamps 
and tried the lock. It would 
not open. Then he remem- 
bered that the man who had 
let him in had locked it 
purposely. The door had to be kept 
tightly closed and the room cold, the 
man had said. He would come back 
and let him out. 

Charlie rapped on the door, hoping 
to attract the man's attention. But 
his fists on the door only gave back a 
heavy thud which was hardly audible. 
He listened for footsteps or sounds, 
but he could hear nothing but the far- 
away hum and thump of the machinery 
in the power- and pump-rooms. 



He looked at his 
watch. It was just 
three minutes of 
six. He had been 
in there almost a 
half hour. Why 
wouldn't that fel- 
low hurry? To be 
sure, he was being 
paid overtime, but 
he wanted to get 
home to supper. 
Besides, it was getting mighty cold 
without anything to do to warm the 
blood. 

Trapped in a Dungeon 

He tried to warm himself by the 
heat from the tungsten bulbs; but so 
little heat came through the outer 
glass that he gave it up and went 





A sputtering flash, followed by total darkness : 
he waited anxiously in the intense, bitter cold 
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Up in the dynamo- 
room the engineer 
jumped up at the 
angry bark of the 
circuit - breakers 



back to the door and pounded again. 
No response. He looked at his watch 
again. It was 6:10 — thirteen more 
minutes. His teeth chattered and 
the chill penetrated his scanty over- 
alls and jumpers. 

Was there no means of escape? 
The room was underground, and there 
were no windows. The ventilator-pipes 
that led upstairs were too small to allow 
him to crawl through them. Af- 
ter a tour of inspection he came 
back to the door once more. He 
simply must get out of that cold. 

Still there was no sign from 
the door. He pounded in an 
effort to keep warm, but the 
pounding only bruised his cold 
fists. He tried the lamps again 
in desperation, but they warmed 
only a couple of fingers at best. 
If only he had some way 
of attracting someone's at- 
tention ! He looked for a 
bell or signal line. There 
was none. The only com- 
munication with the rest 
of the plant was the frost- 
covered ammonia-pipes and 
the lighting and power con- 
duit. He tried tapping on 
the pipes, but the frost 
deadened the blows to noth- 
ing. The conduits were too 
firmly strapped to the walls 
and ceilings to carry the 
sounds readily. 



What Could He Do? 

What could he do? He 
felt that he would have to 
act quickly — his fingers and 
feet were growing numb. 
One of the wire ropes was 
just overhead — a big two- 
inch conduit that carried 
the power wires from the 
dynamo-room to an aux- 
iliary pump-room at the 
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other end of the building. As he 
looked he had an inspiration. 

He followed the pipe along its 
course, and finally found an iron 
junction-box where the small 
conduit for the lighting of the 
room branched from the big 
pipe. Working quickly, he 
dragged up a packing-case full 
of frozen goods under the iron 
box, and with his pocket screw- 
driver quickly pried off the lid. 

The next thing was to get 
qt the wires. But they were 
embedded in a hardened insu- 
lating compound which had 
been poured molten into the 
box. The cold had numbed and 
stiffened his fingers until it made 
him awkward. But he chipped 
and cut and pried until the 
two big wires were visible. 

He Had a Plan 

It was just seven o'clock. 
He worked on. The lead cov- 
ering on the outside of the cot- 
ton insulation offered some dif- 
ficulties, for his fingers were 
becoming more and more clum- 
sy. But finally the stranded 
copper lay bare before him in 
in the bright light of the lamps. 

He knew that the power was 
on, for the pumps were run 
constantly. His plan was to 
short the circuit of the wires and 
thereby blow out the breaker in the 
dynamo-room. These circuit-breakers 
were little magnetic devices which 



automatically opened the circuit when 
the load on the dynamo became too 
heavy. By this means he could at- 
tract the attention of the engineer. 




Again he pulled out his big pliers and laid 
them across the wires. Another flash, and more 
darkness — this time permanent darkness 

who would look for trouble if the 
breakers blew too often. 

He pulled out his big pliers, and laid 
them across the two wires. A sput- 



tering flash. Then total darkness. 
He withdrew the pliers in the cold 
darkness and waited. The lights 
glowed again in a minute. Again he 
pressed the pliers to the wires. 
>M Another flash and then darkness. 
Four more times this happened 
in quick succession, and then 
darkness permanent darkness. 

An Interruption 



Up in the dynamo-room, 
Burke, the engineer, was dis- 
turbed in his perusal of a pop- 
ular magazine by the angry 
bark of the circuit-breakers. 
He rose and, pulling out the 
main switch, he pushed in 
the breaker and then threw in the 
switch. He had just resumed 
his seat when the breaker blew 
again. Again he rose and re- 
placed the breaker and switch. 
Clearly there must be trouble 
somewhere. The plant tele- 
phone rang. He picked up the 
receiver. 

"What's the matter with 
the power?" asked an irate 
voice. 

"Say, Carson," he called to 
a man passing the door, "give 
me your key to the underground 
room; there's trouble on the 
line somewhere down there." 
Carson reached for his keys. 
"There's a man there working on the 
lights; ask him about it. By George!" 
he added. "He's been there almost 
two hours. I forgot to let him out." 



Moving an Invalid Without Torturing Him 

Every hospital ought to have this apparatus 



"'T^HIS patient must be taken to the operating-room at 
J once. Use that new carrier." 

The surgeon at the emergency hospital turns from the 
groaning victim of an automobile accident to the head 
nurse standing by his side. 

A few minutes later a 
strong framework on cas- 
ters, with a superstructure 
consisting of two curved 
arms, like the davits used 
on vessels for lowering life- 
boats, is wheeled to the 
side of the bed. The two 
arms are connected by a 
heavy tubular bar, from 
which a stretcher-frame is 
suspended by chains run- 
ning over pulleys. The 
stretcher-frame is lowered 
over the patient, with the 
poles of the stretcher along 
the sides of his body. 

The patient is lifted 
from his cot a few inches. 
An attendant, standing 
near the foot end of the 




apparatus, begins to turn a wheel, and the end of the 
stretcher, which consists of a series of flat metal strips 
held between two layers of rubber sheeting, begins to move 
from the drum on which it is wound, toward the patient. 

. It is slipped under the 
feet of the man. As the 
attendant continues to turn 
the wheel, the stretcher is 
slowly slipped under the 
body of the sufferer. The 
edges of the stretcher slide 
in grooves of the longitudi- 
nal poles of the frame. 

A few turns of another 
wheel lift the stretcher, with 
the patient, off the cot, 
and the apparatus with 
its load is moved to the 
operating-room, where the 
operation is reversed and 
the patient deposited upon 
the operating-table. 

This carrier, an invention 
of H. Vizents of Chicago, 
has been satisfactorily tried 
out in several hospitals. 



The stretcher slides under- 
neath the invalid without 
causing him unnecessary jjain 
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It Puts the Workman Close 
to the Job 

IN those places where large pieces of 
machinery are built, it is frequently 
necessary to use elevated platforms or 
scaffoldings for the men who have 
to mount or adjust the machinery 
on which they are working. 

These platforms or scaffolds must 
be very strong, and they must be 
easily moved and adjusted to different 
heights. The accompanying picture 
shows an adjustable platform which 
was invented and constructed by 
a workman in the shops of a Western 
concern engaged in the building of 
machinery. 

The framework of the platform con- 
sists of pipes and fittings of different 
sizes. The lower part of the frame- 
work is made of six standards of heavy 
pipes, connected by horizontal frames 
of the same material. The platform 
proper rests upon a framework, the 
six supports of which telescope into 



This adjustable plat- 
form, or scaffold, is 
used by men working 
on tall machines 



the corresponding stand- 
ards of the lower frame- 
work. . 

The platform can be 
raised or lowered by wire 
cables running over pulleys, 
and operated by a winch 
provided with a band- 
brake. 

The whole structure rests 
upon big castefs, which make 
it possible to move the 
platform to any point where 
it may be needed by the 
workman. 





Large cakes of ice are pushed against a gang of motor-driven saws and cut into 
small square blocks; to start and stop the motor, you merely throw a switch 

Horseless Ice-Cutting 

WHY are the blocks of ice that the iceman juggles so mathematically alike 
and regular in shape? They have been sawn. Usually the saws are 
pulled by horses. Now, however, machines are doing the sawing. 

The marking is done with an electric marker operated by one man. 

Then comes the field cutter, a light, plowlike device with a circular 
saw operated by an electric motor carried on a truck. Current is 
supplied from a power plant. To start and stop the motor you 
merely throw a switch conveniently placed near the handles of the 
truck. One man can easily steer and operate the cutter. 

This motor-driven cutter can be used on ice that would be too 
thin to bear the weight of a team of horses. Besides, the ice is not 
in danger of becoming contaminated by the horses. 

The ice is not cut in square blocks by the field cutter, but is 
divided into large floats, and these are pushed against saws. 

Carrying Light to the Farmer 

ONE of the main reasons for the growing demand for electric 
lights in farm-houses far removed from any source of elec- 
tricity is the progressiveness of the dealers selling portable farm- 
lighting apparatus. Instead of making the farmer go several miles 
to town to see such equipment, some of the big dealers actually 
take the equipment to him by means of a delivery motor-car, and 
start the apparatus running so that he may judge of its merits 

right in his own home. 

In some instances the 
equipment is left in the 
truck, and wires simply led 
to the dining-room of the 
farm-house. In others the 
equipment, which usually 
consists of a small gasoline 
engine, a generator, and the 
necessary switches or panel- 
board, is temporarily set up 
in the house and left for 
one or two nights so that the 
farmer may become inti- 
mately acquainted with it. 

Because of the great speed 
of the light motor-truck, 
many farms can be visited 
in a week, and greatly in- 
creased sales have resulted 
from this modern automo- 

Salesmen for farm-lighting apparatus motor their ti.^f method of merchan- 

wares to prospective buyers whose farms are distant dising. 
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, Carrousel animals are buiit up 
. gradua'ly — body first; head, 
arms, legs, and taillater. Here 
is a head in the making. It was 
built up of blocks of pop'ar 
wood glued together and then 
cut out in profile on a band- 
saw. It has just been turned 
over to the carver, who is ham- 
mering out hair, teeth, eye- 
sockets, and other things by 
means of his mallet and chisel 



Eyes are not glued but 
wedged into a socket 
smaller than the eye 



X: 



Creation s Dawn at the 
Merry- Go-Round Zoo 

How the animals that children love 
are started on their dizzy career 




These lions are getting their last 
coat of paint before starting out 
in the world. In spite of their 
ferocious faces, their job is tame 
— simply whirling round until 
they fall apart with age' 



These gilded wooden tigers are 
not going to bite anybody. 
They can't— they have lockjaw 




The body is cut out in 
pro&le on a band-saw. 
Head, legs, and tail all 
have pegs which fit into 
holes in the body. 
When all appendages 
are finished they are 
attached, and the body 
is then carved to suit 



Carrousel horses are a 
lively crowd of high- 
steppers. They either 
gallop along, frothing 
at the mouth, or trot 
briskly, head down, 
straining at Uie bit, 
feet high in air. It's 
a wonder the hostler 
is able to varnish them 



A store-room full of 
impatient animals 
waiting to be drafted 
into service. The cats 
up front (yes, they are 
cats) are equipped with 
a square meal. The 
rest of them will have 
to fish for themselves 
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Making the Wireless Talk Faster 



Several messages can 
now be sent at one 
time from a single mast 
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By means of multiplex 
radio - telegraphy , sev- 
eral different messages 
may be sent and receiv- 
ed at the same time. 
Perforating each mes- 
sage on a roll of oil- 
paper tape constitutes 
the initial operation 



The perforations are a series of 
dots in double rows. Each series 
represents a letter of the alpha- 
bet. An electric motor feeds the 
tape through the "transmitter," 
where metal fingers feel the tape 
and pass through such holes as 
they find to make electric con- 
tacts, closing the radio circuit 
faster than could be done by hand 





Besides the transmitter, the operator 
has a standard receiving outfit. Four 
or more of them are connected with a 
receiving aerial separate from the one 
used for transmitting. By manipulat- 
ing the knobs on the receivers, each 
man can select a different message 

President Wilson used the multi- 
plex system on his voyage to France. 
Secretary Daniels is here shown 
preparing a message to Admiral Sims 




The four multiplex equipments 
shown above are in the Navy De- 
partment at Washington, t). C. 
They sometimes send out two 
hundred words a minute. While 
flashed from one aerial, the mes- 
sages are "tuned" differently 
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The gather-binder and the harvester have made 
the hemp crop pay from $40 to $60 an acre 

How to Make the Hemp Crop 
More Profitable 

BEFORE the year 1917, very little machinery was 
in existence that could be used with profit in har- 
vesting hemp. A hand hemp-hook could be used to 
cut about an acre a day, but at that rate the crop was 
not sufficiently profitable to induce the farmer to plant 
extensively. 

Then the agricultural machinery manufacturers came 
forward and brought out the harvester and the gather- 
binder. The harvester cuts the hemp close to the grounti \' 
to preserve as much of the stalk as possible, and then spreads 
the stalks in regular rows, to be left on the ground for 
two or three weeks. While the stalks are thus spread out, 
a partial decomposition called "retting" begins, and this aids 
in the separation of the fiber. 

The United States hemp crop for 1917 had an acreage of 
50,000 and produced approximately 50,000,000 pounds of fiber. 
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When Surveying Must be Done 
Upside Down 

WHEN an electric light company was constructing 
two cable tunnels near Boston, the ordinary 
methods of surveying had to be dispensed with on account 
of interference with construction trains and other traffic. 
The diameter of these tunnels is only seven feet; hence 
the complete avoidance of traffic interference was an im- 
possibility. 

Anyone who has ever seen a surveyor set up his transit 
will appreciate the difficulties under which his work was 
done. Just as the operator would get the instrument 
carefully Ipveled, there would sound a sharp whistle, 
and the man and his instrument would have to make a 
quick exit. 

At last a novel plan was hit upon by which both traffic 
and surveying could proceed with very little interference. 
The transit was simply used upside down, attached to 
the roof of the tunnel. Blocks of wood, inserted in the 
roof at intervals of about two hundred feet, were used as 
sockets to which the transit could be attached. The in- 
strument then hung down within a foot of a passing train, 
clearance enough to save the transit. And the surveyor? 
Well, he had to trust to his own acrobatic skill. 

Of course, all this was not 
so easy as the mere telling of 
it. It is astonishing how 
m plicated our work 
becomes when we 
have to do it just 
backward. The 
surveyor had to 
bear in mind 
that even the 
leveling screws 
must be turn- 
ed in the re- 
verse direction. 
Then, the bub- 
ble in the spirit- 
level had an an- 
noying way of 
(ling itself, so that 
its tube had to be re- 
versed just to ac- 
commodate the laws 
of gravity. In spite 
of all, this surveyor 
completed his job. 




To prevent interference with 
traffic, this surveyor attached 
his instrument to the tunnel roof 



Roads, Like Shoes, Polished by Cloth 



SOME'of the concrete road- 
making inventions ap- 
pear to the casual observer 
like huge boot-blacking ma- 
chines. Slowly, back and 
forth, a big belt is dragged 
across the cement surface, 
smoothing and finishing it in 
much the same manner that 
a shoe is polished. 

A tamping device with 
an up-and-down movement 
pounds the concrete into a 
solid mass and squeezes out 
the excess moisture. A lobg, 
hard stroke is used at first, 
followed by a short, rapid 
movement that subjects tlie 
concrete to continuous agita- 




This self-propelled machine arches, pounds, or 
tamps the concrete, and smooths it with a belt 



tion without pressure. An 
arch-shaped scraper or strike- 
off gives the desired contour 
to the road-bed as the ma- 
chine moves forward under 
its own power. 

In speeding up road-build- 
ing this machine has proved 
a success. A concrete with- 
out excess of water can be 
used, whereas with the hand- 
roller process a slight excess 
of water has to be used to 
keep the concrete from get- 
ting too stiff to work. Since 
an excess of water tends to 
reduce the strength of con- 
crete, the new method should 
prove desirable. 
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Even Pearl-less Oyster-Shells Are Valuable 
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This is a pile of oysters. The 
oysters will be canned and the 
shells burned, for burned oyster- 
shells make excellent fertilizer 



Oysters arc raked up from the bot- 
tom of the sea. Their shells have 
just become valuable because of 
the nitrate discovered in them 



This is how the shells look after they have been throufEh the fire. The wheel- 
barrow will take them to a conveyor which will send them to the pulverizer 



Finding Valuable Food in Beet-Sugar Waste 



THERE are many kinds of beets, 
and they have just as many uses. 
We are all familiar with the garden 
variety which we eat as a vegetable 
or in salad. The sugar-beet has been 
grown for its sugar alone, and has been 
so well cultivated that it is just as 
valuable as cane-sugar if you compare 
one ton of beet root w'ith 
one ton of sugar-cane. 

Immense quantities of 
refuse from sugar-beet fac- 
tories in the Western 
States, formerly con- 
sidered waste, are now 
fed to cattle and sheep as 
a fattening ration. The 
pulp of sugar-beets re- 
maining after the sugar 
has been extracted looks 
something like sauerkraut. 
It has been found to have 
about the same content as 
corn silage, except that it 
contains more water and 
not quite so much carbo- 
hydrates. 

In December and Jan- 



uary, when the sugar factories are 
running at full blast, tens of thou- 
sands of cattle and sheep from the 
ranges of Wyoming, Colorado, Utah, 
New Mexico, and adjoining States 
where ranching is a great industry 
are shipped into the sugar factory 
sections and there fattened for mar- 





Carting sugar-beet pulp to the cattle-ranges. It is now recognized 
as a fine fattener for cattle, and is especially adapted to old sheep 



Thousands of hungry 
sheep are shipped to sugar 
factory sections each year 

ket on sugar-beet pulp. 

A valuable feature is 
the recent discovery that 
the pulp, because of its 
mushiness, is especially 
adapted as a feed for old 
sheep. Old ewes are com- 
monly afflicted with bad 
teeth, or "broken-down 
mouths," as sheepmen call 
it, and find difficulty in 
eating the tough forage 
grasses of the plains. 
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And Great Will Be the Fall Thereof 

THROUGH all the years this rock has been pre- 
cariously poised on a base the greatest dimen- 
sion of which is twenty-six inches. Excellent work 
on the part of its center of gravity is responsible for 
keeping it there. Perhaps some day said center of 
gravity will make a misstep and the rock will go 
tumbling down the hillside. 

Until then curious tourists 
will continue to climb hundreds 
of feet in order to see it. Ap- 
propriately situated in the "Gar- 
den of the Gods," it overlooks 
the Platte Canyon. 

This gigantic rock of red 
granite weighs about fifty-seven 
tons. If you doubt its im- 
mensity, look carefully at the 
lower right-hand corner of the 
rock, and you will see a very 
small lady and a dog— small when 
compared with the rock under 
which they rest. It were well 
to be far away when this giant 
starts rolling. 

Here's a Non-Raisable 
Pocket Check-Book 

TDECAUSE of the unfortunate 
check-raising habit among 
certain ungrateful receivers of 
cheeks, an effective machine was 
invented in which checks for 
$5 were punched with a " Do 
not pay over $5" sign, and 
so on. 

A check-protector of this kind 
is undoubtedly very valuable, but 
it is too heavy to be carried 
around. How can a check be 
protected without this machine? 
Very easily. 

A patent check that covers 
amounts up to three hundred 
dollars is contained in a patent 
check-book cover of soft leather. 
By holding the end of the cover 
above the amount for which the 
check is drawn, the check can 
be torn straight across. 




A Boiler of Tremendous Size 

"D ATHER a large boiler-head is this. It is more than twice 
the height of the man standing beside it. 
The actual diameter of this enormous object is thirteen 
feet, and a single plate 1 3 16 inches thick was used in its 
construction. 

A number of these boiler-heads are being made at Port- 
land, Me., for the East Coast Fisheries Company for use on 
their large trawlers. It is the type [that is being used on 
the Sea Bird, the Pelican, the Crane and other big steam 
trawlers. 

This particular boiler-head is said to be the largest ever 
constructed from a single plate in this country. It was 
necessary to use a specially designed car for the purpose of 
transporting it to its destination. 




That Really Economical Rustic Touch 

niEN a certain New Jersey town was still a 
• * wilderness, a trusting man bought one of its 
lots. Later, when streets were cut through in the 
process of civilizing the town, the trusting one 
found that part of his lot was far below the 
street-level. 

He had built his house on a high spot, and there- 
fore a small valley existed be- 
tween the house and the street. 
To fill this in would have been 
very expensive, and to build steps 
leading down from the street to 
a path below, very ugly. So, 
instead, the economical artistic 
owner built a charming cheap 
bridge across the gap. 

Both bridge and house are 
pretty, though not at all suited 
to each other. The house is an 
up-to-date cement affair with a 
businesslike chimney in front. 
The bridge is an old-fashioned 
rustic one and would be much 
more at home in the woods. 

A Pipe of Parts for the 
Chronic Smoker 

'T*HE dribbling of infancy has 
its revival in the adult pipe- 
smoker. He may be shocked at 
the idea, but the condition of a 
smoker's pipe after a few healthy 
smokes proves it. From the 
pipe-stem oozes a disgusting 
liquid — half nicotine, half saliva. 

People who object to the re- 
sulting messy pipe-cleaning pro- 
cess, take courage ! Here is a pipe 
that never gets itself into this 
condition. Its tip is provided 
with a draft and drain arrange- 
ment, so that when the smoker 
dribbles saliva into it, the drain 
promptly swallows it. 

The lack of moisture keeps 
the tobacco from drying in the 
pipe, and the resultant cleanli- 
ness eliminates unpleasant odors. 
This pipe has all the virtues of an 
ordinary pipe 
and none of its 
failings. 
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Tip Your Hat in 
Comfort 

AFTER you have gal- 
lantly tipped your hat 
to someone, and put it 
back on your head with a 
flourish, there are usually 
twodentswhereyou grabbed 
it. Sheepishly you take 
it off again, punch it out, 
and reshape it. 

Two Englishmen of the 
name of Jones were so un 
comfortable because of this 
propensity of soft hats 
that they invented a hat- 
shape retainer. 

Two wings of thin sheet- 
metal shaped to the con- 
tour of the front of the 
hat are attached to a cen- 
tral spring hinge. The whole 
is fastened to the front of 
the inside of the hat. You 
grab your hat where the 
metal is — it gives to the 
touch. But when you put 
your hat back on your head 
and let go, the wings 
snap back in place. 



@ Kadd « Herbert 

The Largest Anchor on the Largest Ship 

'T^HE Vaterland, rechristened the Leviathan, is one of the few large 
undertakings of Germany that turned out successfully. It is so 
large and moves so swiftly that it carried enough American soldiers 
abroad to finish up the war. This must have been bitter news for the 
Kaiser and his U-boat captains. 

Large ships need large anchors, and the Leviathan has surely got 
one, as the illustration shows. The man who is painting the side of 
the vessel looks as if he belonged in "Gulliver's Travels" when we 
compare him with the anchor. But the trouble is with the anchor: it 
is so much larger than the anchors we know. 

It is undoubtedly an excellent anchor, but it has had very little 
chance to prove its worth to America, for the Leviathan has been so 
busy in the past year or two that she has had no time to rest. 



Animal, Mineral, 
or Vegetable? 

T^HIS one-eyed monster 
-'- is another world mys- 
tery. It must have existed 
or the photograph could 
not have been taken, but 
no one knows just what it 
is. The roughness of its 
surface and its peculiar 
conformation suggest that 
it may be a stone. But the 
United States Geological 
Survey, which knows all 
about stones, doesn't seem 
to think so, and refers us 
to botanists, suggesting 
that it may be an oak puff- 
ball. Now, we should 
much prefer to believe 
that it once lived on earth. 

One can plainly see an 
eye, a nose, and a mouth, 
so perhaps it is a petrified 
animal of yore. If the 
eye were in the center we 
might claim that it is the 
mummified head of the 
giant Cyclops, who lived 
in Sicily centuries ago. 



Everything Is Reversed on This Locomotive Giant of the West 



COME of the big locomotives of the West 
*^ are completely reversed, so far as their 
parts are concerned. The engineer's cab 
is at the front and the boiler behind it. 
The illustration makes the arrangement 
dear. 

The fuel for this engine is oil, and hence 
the engineer is one of those happy men who 
do not get cin- 
ders in their eyes 
when traveling. 
He leads a jolly 
life amid his lev- 
ers and automat- 
ic devices for con- 
trolling the train. 

Although the 
locomotive is one 
of the largest of 
what is known as 
the Mallet type, 
yet the operation 
is less arduous 
than in the case 
of a smaller en- 
gine. The reason 



for this is the fact that many of the control 
levers, which in the smaller types have to 
be shifted by hand, are operated by steam 
in the Mallet. 

These mammoth locomotives are used 
on the Southern Pacific Railway on the 
route over the Sierra Nevada Mountains 
in California, where the grades are steep 




and immense tractive power is required. 
Like huge puffing, panting giants, these 
great machines rush up the long moun- 
tainous slopes, hauling the heavy trains 
as if they were mere toys. 

To take the curves readily, the loco- 
motives are jointed or articulated in such 
a way that there is a certain amount of 
bending movement. This is made neces- 
sary in very long engines, even though 
there is the usual pivoting upon the trucks. 

The radius of the 
sharpest curve 
on a railroad has 
to be known be- 
fore the design 
of such locomo- 
tives can proceed 
very far, and the 
exact amount of 
every bend in the 
Southern Pacific 
lines was taken 
fully into account 
in the present in- 
stance. 
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In a railroad accident, a freight engine demonstrated 
the strength of concrete by crossing and not cracking it 

This Pavement Refused to Break 



AN example of the remarkable 
strength of concrete paving was 
shown in a dramatic manner by a 
wreck that occurred at Provo, Utah, 
early in October of last year. The 
Salt Lake & Utah Railroad and the 
Denver & Rio Grande cross at right 
angles at Provo. At the time of the 
wreck the Salt Lake interurban train 
was speeding past a rapidly approaching 
heavy freight on the Denver & Rio 
Grande. The heavy freight engine 
struck the front platform of the rear 
coach on the other road, derailing both 
trains. 

The 65-ton freight locomotive, with 
'the 28-ton coach on its pilot, described 
an arc of a circle for a distance of about 
forty feet across the concrete. The 
freight engine had brakes set and 
wheels sliding, and the wheel flanges 
scored the cement for the entire dis- 



tance. The paving was not broken 
through, nor even cracked at a single 
point. The cement is seven inches 
thick, but it is not reinforced, while the 
sub-base at the place 
where the accident oc- 
curred is close to an old 
river channel and is the 
poorest in the city. 

In clearing the 
wreck, a locomotive was 
coupled to the rear of 
the freight and the 
freight engine was 
hauled back across the 
path it had taken when 
derailed. Notwithstand- 
ing this double test of 
the strength of ma- 
terials, the concrete re- 
mained practically as 
it was before. 
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He Turned His 
Skates into Tanks 

EVEN skates can 
be made into 
very good tanks. That 
is what was done by 
the youngster whose 
product is shown in 
connection with this 
article. 

Ordinary roller 
skates and a few pieces 
of tin were the mate- 
rials. The side pieces 
reach to within a quar- 
ter of an inch of the 
ground, and almost 
disguise the fact that the rollers of the 
skates are the real rollers of the twin 
tanks. 

There is very much more amusement 
derived from the use of tanks than 
could possibly be obtained from just 
plain roller skates. Anyone who has 
watched the performance of the two 
types will admit that this is true. 
Chiefly there is the fact that the tanks 
make the other boys envious. 

This device, so far as we are aware, 
has not been pat- 
ented. Some day 
youngsters like 
this young in- 
ventor will be 
taking out pat- 
ents on their in- 
ventions. The 
engineering edu- 
cation of such 
boys is only just 
beginning. 

E Kadsl * Herbtrt 

A boy with a 
few bits of tin 
can transform a 
pair of roller- 
skates into tanks 




How Uncle Sam Aimed His Artillery 



THE great guns which the United States made and used 
so effectively during the war were aimed by special 
methods gradually developed by experience. Greater ranges 
were developed during the 
present war than were ever 
attempted in previous wars; 
and, as the target is fre- 
quently hidden from the 
gunners, various systems of 
observing and signaling the 
results of firing were tried 
by representatives of the 
various governments. 

The United States used 
the dirigible balloon to good 
purpose, in connection with 
signals made with canvas by 
the gunners on the ground. 
Observers on the ground 
near the enemy informed 
the war balloons by signal 
where the shells struck, and 
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These men are using strips of white cloth in replying 
to signals from a United States observation balloon 



the gunners were then directed to change the elevation, 
correct the horizontal angle, or fire as before. The gunners 
used their canvas markers in replying to balloon signals. 

A balloon observer must 
be well trained, and an ex- 
pert in both aviation and 
artillerj'. He must under- 
stand the making of mili- 
tary maps also, and the more 
artistic he is the better. 
Many excellent men were 
developed from among the 
vast number who applied 
for training in this highly 
interesting service. 

Uncle Sam's artillery ser- 
vice was second to none, 
and the men in it showed 
remarkable aptitude in tak- 
ing up new problems and 
solving them in a satis- 
factory manner. 
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Hurling a Man to the Moon 

How could a lunar Columbus break the 
grip of gravitation and reach the nearest 
. heavenly body? What kind of motor would 
he use? How much power would it take? 

By Waldemar Kaempffert and A. J. Lorraine 



THERE in the heavens shines the 
moon — 240,000 miles away. How 
can I bridge that awful chasm? 
Others have asked that question of 
themselves before me. Most of them 
have been novelists or scientific ro- 
mancers. I am not a novelist, but an 
engineer, and it is as an engineer that 
I ask myself the question. 

Two hundred and forty thousand 
miles ! The distance alone seems hope- 
less. And yet, the distance that I 
must traverse gives me little concern. 
If I could take an express train I could 
easily reach the moon in six months. 
If I could use a fast airplane, a 
120-mile-an-hour lighting-machine, it 
would be a matter of only three months 
before I beheld at close range the 
scarred and pitted surface of the moon. 

The Distance Is Not the 
Important Thing 

Two hundred and forty thousand 
miles are nothing. The captain of the 
fastest transatlantic steamer covers 
as many miles once every three years; 
the conductor of a speedy railway 
train in even less time. 

No, it is not distance that perplexes 
me, but a barrier more formidable than 




all the ice and snow, all the gnawing 
cold that guards the approach to the 
earth's poles. What is it — this barrier? 
Nothing — absolutely nothing. I am 
not trying to dismiss it by calling it 
nothing; for when I refer to "nothing" 
I mean the utter void of interstellar 
space. Tx> be sure, the physicists say 
that the space between the stars is oc- 
cupied by the "ether." That does not 
make the void any less a void for my 
practical engineering purpose. 

You will understand my predica- 
ment better if you consider the means 
that we employ to move ourselves 
about mechanically on the earth. 
Every transporting vehicle that we use 
reacts in some way on its environment. 
The locomotive grips rails by friction. 
The balloon is buoyed up by the sur- 
rounding atmosphere. I find that the 
greatest height ever attained by a man 
in a balloon is 35,420 feet. Beyond a 
certain height a gas-bag will not rise; 
there is not enough air. 

It can no more leave the atmosphere 
and float about in empty space than a 
fish can leave the water and sail in 
the air. 

I am trying merely to make the point 
that, just as the locomotive needs rails 
or an automobile a road, so a balloon 
needs air. Between the 
stars there is no air — only 
that baffling void. The 
airplane serves me no 
better thali a balloon. It, 
too, reacts upon its en- 
vironment. What keeps 
it up? Pressure beneath 
its wings — air-pressure. 
Hence, like the balloon, 
it can go so high, and no 
higher. I find that the 
altitude record for an air- 
plane is 30,500 feet,' 
made recently by an 
American aviator, Cap- 
tain Lang. Without air 
a plane cannot fly. I re- 
peat: there is no air be- 
tween the stars. 

It is clear that all the 
propulsive engines that 
man uses to transport 
himself from place to 
place on the earth are 
useless for my purpose. 
Like man himself, they 
are earth-bound. I must 
cast about for radically 
different means of loco- 
motion — some mechan- 



Suppose it were 
possible for you 
to stand between 
two stars. The 
side that you 
presented to the 
sun would be 
exposed to his 
blaze, while 
the dark side 
would be frozen 




There in the heavens shines the 
moon — two hundred and forty 
thousand miles away. How can 
I bridge that awful chasm? 

ism that is independent of any reaction 
on its environment. 

Jules Verne once wrote a novel, 
"From the Earth to the Moon," in 
which he tried to reason with something 
like scientific sobriety that a gun might 
propel a man to the moon. He liter- 
ally shot his hero through 240,000 
miles of space. Will a huge gun answer 
my purpose? 

Is There Any Limitation 
to Gravity? 

In the first place, I must consider 
gravity. It ties us to the earth as if 
by an elastic band. Throw a stone up 
into the air, or fire a shell from an anti- 
aircraft gun. The stone or the shell 
rises to a certain point, and then it 
falls back as if it were pulled down by 
a stretched spring. 

Now, an elastic band or a stretched 
spring has its limitations. If we 
strain it beyond a certain point it 
snaps. Is there anything correspond- 
ing in the case of gravity ? I know that 
the analogy must not be pressed too 
closely. But this is true: If I could 
shoot a projectile from a gun with a 
greater and greater velocity, a point 
would ultimately be reached when, 
instead of returning to the earth, the 
projectile would continue to travel on* 
an independent course through space. 

A Shot Fired from the 
North Pole 

I am dealing now with measurable 
forces. Huge guns have been built, 
and thair muzzle velocities are known. 
Suppose I were to mount a gun at 
the North Pole and fire my shot at a 
sufficient altitude to clear all obstacles. 
What muzzle velocity would I have to 
attain so that if I were shot out, 
safely encased in a projectile, I would 
never fall back to the earth? 
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The calculation is simple enough. 
What is the result? Twenty-six thou- 
sand feet per second would have to 
be the speed of the projectile in which 
I am housed when it leaves the gun. I 
would beep on traveling in a circle 
around the globe. Indeed, I would 
become a satellite of the earth — a 
living moon. 

The Projectile Would Become 
a Satellite 

If I could illuminate the projectile 
in which I sit, you would see me 
rising every one and a half hours 
at the horizon; you would see me 
traveling across the sky in about forty- 
five minutes, and setting at the op- 
posite point of the horizon. I would 
be a busy little moon; for I would rise 
and set as many as eight times in a 
twelve-hour night. 

But I do not want to travel per- 
petually around the earth. I want to 
reach the moon. Hence my muzzle 
velocity must be greater than 26,000 
feet per second. If it is somewhat 
greater, my path, as I sit in my pro- 
jectile, would at first be drawn out 
into an oblong, or ellipse. Still, at 
regular intervals, I would always re- 
turn to my starting-point. 

I find that I must increase my velo- 
city to about 37,000 feet (seven miles) 
a second if I am to leave the earth in 
my projectile for good and all and to 
travel forever farther and farther away 
from it. It is as if the elastic band 
were torn: gravity no longer confines 
me and my projectile to an orbit 
around the earth. 

Thirty-seven thousand feet a sec- 
ond! It is stupendous. Can I attain 
it? Let us see what has actually been 
done some of our big modern guns. 
What are some of the records? Our 
fourteen-inch naval guns, which in 
the great world war were mounted 
upon railway trucks and leveled at 
the German army, fired shells with 
a speed of 2,800 feet a second. A 
six-inch wire-wound experimental gun 
tested at Sandy Hook attained a 
muzzle velocity of 3,850 feet a second. 
It had but a short life. No doubt the 
highest muzzle velocity ever attained 
was that of the 75-mile gun with which 
the Germans bombarded 
Paris. Artillery officers 
have estimated that the 
initial velocity of its shell 
must have been from 
5,000 to 5,500 feet a 
second — only one seventh 
of that required to hurl 
me to the moon. That 
German gun represents the 
limit of our present tech- 
nical resources, so .far as 
gun-making is concerned. 

But not yet will I aban- 
don the idea of reaching 
the moon by shooting my- 
self from the earth. If one 



gun carries seventy-five miles, how far 
will two guns carry? I am not trying to 
joke; this is no facetious application 
of the rule of three; ■ L'find in the patent 
records of the United States and other 
countries more than one such method 
of thus multiplying the power of guns 
in order to increase the range. 

Over and over again inventors have 
suggested that it may be possible to 
fire a gun within a gun. Such is the 
timing arrangement that when the 
projectile — that is to say, the inner gun 
— has reached a certain point; it in 
turn is fired, and the shell projected 
from it proceeds with a new velocity 
to its destination. If two guns, one 
within the other, should prove prac- 
ticable, why not three, five, eight, or 
a dozen? 

This is precisely what a French army 
officer, writing in the Revue du del, 
proposes (not very seriously, it is 
true) as the expedient to be adopted in 
an imag^inary war between the earth 
and the moon. He assumes an initial 
velocity of 12,300 feet a second, which, 
he thinks, is within the limits of pos- 
sibility in the future. His projectile 
consists of twelve shells, one wdthin 
the other — and the final bullet. 

Will guns within guns transport me 
to the moon? How big must the pro- 
jectiles — the guns — be? How much 
powder must I use? I make the cal- 
culation. What is this? In order 
finally to land a paltry 16-pound shot 
on the moon, no less than eight tons 
of projectile must be fired! There is 
no need to calculate the explosive 
necessary. 

A Ray of Hope in the 
Shy-Rocket 

I see that guns within guns will 
avail me nothing. Moreover, only 
the last shot, that hopelessly inade- 
quate 16-pound piece of steel, would 
reach the moon. The rest of the 
eight tons would come tumbling back 
to earth with a terrific velocity. Look 
out for your head ! 

It is very evident that I cannot reach 
the moon by the gun route. And, 
even if it were possible, I would be 
crushed to a pulp by the terrific im- 
pact at the moment of departure. 
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But I am not yet discouraged. A 
distinguished French aeronautical en- 
gineer, Robert Esnault-Pelterie, sug- 
gests that I use a sky-rocket. What 
is it that makes a sky-rocket leave 
the earth? It is not its reaction upon 
the air, as many supi>ose, but rather 
the recoil from its discharge. A ma- 
chine-gun mounted on a small railway 
flat-car would be able to kick itself 
backward, away from its target, by 
firing a steady stream of bullets. A 
sky-rocket might kick itself to the 
moon. 

Some years ago, Rodman Law, the 
venturesome brother of the famous 
woman flyer Ruth Law, actually tried 
to fly with a sky-rocket of huge propor- 
tions. His was a successful failure. 
He did not get ver>' far, but he lived 
to tell the tale. 

Round Trip to the Moon in 
One Hundred Hours 

In a gun the explosive force is ap- 
plied very suddenly; the blast lasts 
scarcely 1-100 part of a second, and it 
deals a crushing blow to the projectile. 
Esnault-Pelterie calculates that in a 
sky-rocket big enough to reach the 
moon the motive force is applied for 
about twenty-five minutes. In that 
time an elevation of about 3,600 miles 
is reached. After that the car travels 
on by its own momentum without 
further application of power. This 
second stage of the journey occupies 
something over forty-eight hours. If 
the sky-rocket principle is practical 
at all, I ought to be able to reach the 
moon and to come back again in one 
hundred hours. 

How much power does it take? This 
time I do not have to make the calcu- 
lation myself. Esnault-Pelterie has 
already done that. And what does he 
tell me? No less than 414,000 horse- 
power are required ! This is allowing 
a weight of about one ton for the 
car and its contents. The work of 
carrying me away from the earth's 
attraction by means of a sky-rocket 
figures out as nearly 7,000 calories 
for each pound lifted. 

That is quite beyond the possibili- 
ties of any known explosive — dynamite, 
nitroglycerine, or T.N.T. The most 
terrific compounds used 
in the great war are not 
terrific enough to propel 
even their own weight over 
the 240,000 miles that must 
be covered to reach the 
moon, not to mention my 
weight, the weight of my 
food, and the weight of all 
the machinery in my car. 

But there is one sub- 
stance that does contain 
sufficient energy for my 
purpose, and that is radi- 
um. Locked up -within 
a few pounds of it is all 
the energy that I need. 




A machine-gun mounted on a small railway flat- 
car would be able to kick itself backward, away 
from its target, by firing a steady stream of bullets. 
So a sky-rocket might kick itself to the moon 
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What Happens When Gravitation Ceases to Act? 

"What would be the effect upon me if gravity were terrifying sensation, which it might be impossible to 

removed, and removed it would be at a point some counteract by the force of the will. ... In the absence 

thousands of miles away from the moon? ... of hand-rails or straps, I should very likely sooner 

"This is certain: as I approach the moon I will have or later find myself sprawling in mid-air, unable 

the sensation of falling headlong through space — a to move my body from place to place in the car" 
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But how can I release it at the rate 
that I demand? It stubbornly refuses 
to give out even one half of its energy 
in less than 2,200 years! If I could 
hasten the process! Man has har- 
nessed steam, electricity, waterfalls. 
Can he unharness the energy of radi- 
um? Some day he will, perhaps, and 
then a bold man may go sky-rocketing 
to the moon. 

I can picture to myself some of the 
excitement of that journey, and some 
of the strange technical problems 
that must be solved. Being an earthly 
creature, I must breathe air. Since 
there is no air between the earth and 
the moon, with the exception of what 
little we find in our own atmosphere, 
I must carry my air with me in the 
form of compressed oxygen. That 
will be the least of my difficulties; 
oxygen-tanks are now an indispensable 
part of every submarine's equipment. 

It will be far more difficult to cope 
with the cold. Brave explorers have 
frozen to death in the Arctic and 
Antarctic wilderness. But the cold 
that they suffered is as nothing com- 
pared with the cold that I must endure. 
Where there is nothing there can be 
no temperature. But for practical 
purposes it is safe to say that the 
temperature of interstellar space must 
be several hundred degrees below zero. 

But that is not all. Heat, too, must 
be overcome — the heat of the sun. It 
seems paradoxical thus to mention 
intense cold and intense heat in the 
same breath. But heat, in this case, 
manifests itself when the radiant en- 
ergy of the sun strikes its target. Sup- 
pose it were possible for you to stand 
between two stars. The side that you 
present to the sun would be exposed to 
his blaze, the dark side frozen. To main- 
tain a suitable temperature, you will 
have to provide covers on the shady side 
to keep in the heat, and absorbing 
surfaces on the sunny side to |absorb 
all you can. Esnault-Pelterie believes 
that this object can be attained by pro- 
viding the car with a proper arrange- 
ment of light-absorbing (black) surfaces 
turned toward the sun and light-reflect- 
ing surfaces (mirrors) turned away from 
the sun. 

I seat myself in the sky-rocket car. 



How Does It Feel 
When Gravitation is Removed? 



by gravitation. I weigh 150 pounds, 
which means that gravitation is pulling 
me down by that amount. Can I safely 
endure the removal of a force which 
every moment of my life ceaselessly acts 



Like every other living or- 
ganism, man has adapted him- 
self to his environment. Remove 
me from my environment, and 
I perish. Without air I cannot 
breathe. Can I do without 
gravity? What would be the 
effect upon me if gravity were 
removed — and removed it would 
be at a point a few thousand 
miles away from the moon? 

I cannot walk, or stoop, or 
write, or lift even so much as an 
eyelid without being influenced 




Rodman Law actually tried to fly 
with a sky-rocket of huge proportions 



upon me, and to which I have become 
so accustomed that I no longer heed it? 

For aught I know, the organs of my 
body - my lungs, my heart — are mys- 
teriously dependent on gra\dtation. It 
is certain that they would have de- 
veloped differently if I were not the 
plaything of that ever-present force. 
If gravitation were to cease to act, 
would this not play havoc with my 
system? This is certain: As I ap- 
proach the moon I will have the sen- 
sation of falling headlong through 
space — a terrifying sensation, which 
it might be impossible to counteract 
by the force of the will. 




Rodman Law's attempt to go up in a sky- 
rocket was a successful failure. He did not 
go very far, but he lived to tell the tale 
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In any case, the ordinary methods 
of moving about would forsake me. 
Walking would be impossible. Were' 
the car provided with suitable straps 
and hand-rails, I could use these to 
pull myself from place to place. In 
the absence of such aids, I should 
be strangely helpless. I should very 
likely sooner or later find myself 
sprawling in mid-air, unable to move 
my body from place to place in the car, 
having nothing to hold on to, and no 
gravitation to draw me back to the 
floor. It is true that if there is air in 
the car I might propel myself back- 
ward by blowing with my mouth, 
or forward by actually swimming in 
the air by moving my hands and feet. 

Tables, chairs, instruments, tools 
which were not fastened down would 
be jumbled in chaotic fashion. The 
wrench with which I tighten a nut, 
if I release my grip, would not fall, but 
hang uncannily in space. It might 
perhaps be necessary to arrange things 
80 that I should least have the sen- 
sation that gravitation was still acting. 
This could be done by regulating the 
speed of the projectile, but only at the 
expense of much power. 

After All, I Belong on the 
Earth 



Lastly, there is the difficulty of 
stopping this sky-rocket, which has 
been hurled from the earth with a 
velocity of over seven miles. Brakes of 
some kind must be applied. Esnault- 
Pelterie calculates that in the last four 
minutes of the journey to the moon the 
motor must be reversed. 

And, when I reach the moon, dare 
I leave the car and walk about on that 
airless, dead body — that planetary 
cinder? Even with a tank of oxygen 
strapped to my back and with a 
breathing-mask on my face, I might 
court death. The moon is cold — bitter 
cold — cold with the coldness of inter- 
planetary space. May I leave my 
heated car and brave a temperature 
low enough to freeze the lightest gas? 
And the blinding, fiercely glowing sun 
— I must brave that too; for a man on 
the moon is exactly in the predicament 
of a man poised in interplanetary 
space. There the sun hangs in the sky, 

a sky not like ours, white and 

blue, but a terrible sky, jet-black 
even at midday, a sky pricked 
even at high noon with the stars 
that we on the earth see only 
at night. 

I am walking in a land of 
dazzling high-lights and black 
shadows. It seems like some im- 
possible nightmare. 

One minute on the moon 
would be so harrowing an ex- 
perience that I would surely 
rush back to my car, pull the 
starting lever of my radium en- 
gine, and hurl myself back to 
earth, where I belong. 
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Will This Do Away with the Radio Tower? 

Arguments for and against a new wireless apparatus 



THAT it is possible to do away with 
expensive concrete and steel wire- 
less towers is believed by the supporters 
of a recently announced radio system 
patented by Messrs. James Rogers 
and Henry Lyons of Hyattsville, Md. 

Instead of suspending a number of 
parallel wires at a distance above the 
ground, one wire is stretched in a 
ditch a few feet below the 
earth's surface, another wire 
being laid in a second conduit 
in the opposite direction. 

There are said to be several 
advantages besides the obvious 
one of decreased expense. An 
interesting electrical effect is 
made manifest in the system's 
tendency to direct the messages 
transmitted in a direction at 
right angles to the buried wires. 
Evidently it is necessary only 
to lay pairs of wires in different 
directions around the compass, 
and it will be possible to use 
just that pair which will send 
the message in the direction 
desired. This action, it is 
claimed, will lessen the inter- 
ference caused with the 
present-day aerials when one 
message comes in right after 
another, which continually hap- 
pens in receiving stations, no 
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matter whether both messages are 
meant for that station or not. 

Still another result claimed for the 
Rogers-Lyon system is its compara- 
tive freedom from static disturb- 
ances, another bane of the radio 
operator. 

The antenna of the new sys- 
tem being underground and in a 





ANTENNA ijUPCODTED O'J T 
LUGi IN CON0U1T5 



The inventor, James Harris Rogers, and the wire- 
less apparatus in his house, by which he has 
received messages from Paris, Rome, and Berlin 



A portable outfit for receiving 
and sending wireless messages 
by an underground route 

different plane from the sus- 
pended aerial, the effect of 
lightning is said to be, at most 
only a click in the receivers. 

These for the advantages. 
The disadvantages voiced by 
the "opposition" are, first, 
that the sending and receiv- 
ing distances are cut down, 
making it necessary to em- 
ploy more powerful sending 
outfit and more sensitive 
receiving equipments. They 
also point out that, while 
electric lightning storms may 
not affect the underground 
wireless so much, one would 
only be exchanging one source 
of trouble for another, since 
stray earth currents caused by 
electric storms will now be 
heard more strongly than ever 
in the instruments. Again, 
the ordinary aerial can be 
made to direct its messages 
as well as this one. 

Whether we can omit the 
wireless tower, therefore, 
seems dubious. 



Teaching Women to Read the Meter 



METER reading is one of the war- 
that are likely to survive the w 
electric lighting companies 
have started schools to train 
girls to read the dials. The 
capable-looking young person 
in our picture is manipulating 
the meter dials before a class 
in one of these schools. The 
figures are arranged clock- 
wise on some of the dials and 
anti-clockwise on the others, 
an arrangement that calls for 
close observation to prevent 
mistakes. 

Probably the average 
reader would say that the 
indicator on the left is point- 
ing to 1, and yet it is not 
sufficiently near to the figure 
2 to read 18. As the second 
indicator is pointing to 8, 
we conclude that the first 



■born jobs for women 
ar, and many of the 
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This young woman is learning to read the meter 
dials in the school-room of a large electric company- 



figure is 0. The complete reading is 819 kilowatt-hours. 
The girl students are given a three days' course in meter 

readings of this character, 
and then start to work as 
professional readers, accom- 
panied by an expert until the 
theories learned in the school 
can be applied accurately in 
practice. Learning a pro- 
fession in three days seems 
like pretty rapid progress; 
and yet, the students become 
very proficient. 

The instructor of the school 
discourses quite largely upon 
the hardships of the work; 
and when he is through with 
his talk quite a number of the 
pupils become quitters. The 
examination weeds out some 
more, but those that are left 
stick to their jobs just as 
tenaciously as do the men. 
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When an Airplane Perches on the Roof 

It's a sign that the day when 
all of us will fly is not far off 

PARIS is familiar enough with the roar of airplane 
engines. But the roar that it heard soon after 
midday on January 19 last was so much louder than 
anything that it had ever heard be- 
fore, so obviously in the midst of the 
city, that it rushed from its cafes and 
its houses and looked up at the sky. 

Then it understood why this partic- 
ular roar was different from anything 
to which it had been accustomed by 
German air raids. 

A biplane was skimming the chim- 
neys. Never had a machine flown 
80 low over the city. Surely, thought 
Paris, the pilot must be in peril. No 
sane man would dare to take such 
chances. 

Then a wonderful thing happened. 
The machine literally leaped over a 
huge advertising sign, just as a horse 
would jump over a fence, and landed 
on the roof of the building behind 
one of the largest department-stores 
in Paris. 

In a minute the streets around the 
store were thronged. Out of a side 
door emerged Vedrines, one of the 
most daring airmen France has pro- 
duced, a man given to spectacular 
performances in the air, a man who 
has shot eagles from his flying-machine 
in the Pyrenees, a man who actu- 
ally canvassed an election district in 
an airplane when he tried to become a 
member of the French Chamber of 
Deputies. 

And what was the meaning of all 
this? Simply to 
advertise in a 
characteristically 
sensational way 
a proposed trip 
by air around the 
world. 

V e d r i n e s ' 
achievement, 
very properly, 
attracted inter- 
national atten- 
tion. For the 
first time in the 
history of flying, a 
man succeeded in 
landing on a city 
roof — a space 
thirty yards by 
twelve, in this 
particular case. 

To be sure, 
an American 
pilot, years ago, 
landed on a 
smaller platform 
built over the 
deck of one 
of our warships. 
But the feat of 



Vedrines was even more hazardous. 

The atmosphere, if you could but 
see it, is a turbulent, heaving, billow- 
ing fluid. ItisfuUof whirlpools, eddies, 
currents, and counter-currents. It 
dashes against a row of houses, a for- 
est, a mountain, as the surf dashes up 
against a seaside cliff. Over Paris 
the air must be tossed hither and 
thither like the water in a whirlpool. 

These, then, were the aerial condi- 




For the first time in the history of aeronautics, 
a man had succeeded in landing on a city roof 
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The machine leaped over a huge sign 
and landed on the top of the building 

Vedrines hunts eagles and can- 
Icction districts in his airplane 

tions that Vedrines had to combat. 
It required not only courage but ex- 
traordinary skill to brave such atmos- 
pheric perils. To land as Vedrines 
did, with practically no injury, speaks 
volumes for his .adroitness — all the 
more so when it is considered that his 
was an antiquated Caudron biplane, 
a pre-war model, driven by an 
80-horsepower rotary Rhone engine. 
Vedrines, we have said, wanted to 
attract attention 
to himself as a 
possible aerial 
circumnavigator 
of the globe. He 
did more than 
that, wittingly or 
unwittingly. He 
symbolized the 
pilot of the fu 
ture. 

The day is not 
far distant when 
every large city 
will have its 
landing platform 
on the roofs of 
specially de- 
signed buildings. 
From the sub- 
urbs of New York, 
Paris, and Lon- 
don business men 
will fly to and 
from their offices 
quite as regu- 
larly as they are 
now whisked 
back and forth 
by train. 
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A Kerosene Torch that Thaws Coal and Welds Metals 

It has been found a very useful tool in cold weather 



You know what diffi- 
culty is experienced in 
transporting and distributing 
coal in a cold climate. For 
days at a time a car may lie 
idle before the coal will thaw 
sufficiently to admit of re- 
moval. Traffic is blocked and 
Railroad losses are incurred. 

All this explains why a 
special kerosene torch has 
been invented. It gives a 
flame eighteen inches long 
and four inches in diameter 
at its widest point. More- 
over, a temperature is main- 
tained that averages about 
1,800 F., and this is accom- 
plished with practically no 
attention. Ten gallons of 
kerosene in this improved 
torch will maintain the cor- 
rect temperature for fully half a day. 

The big car in the picture contained 
frozen pea-coal that could not be re- 




Frozen loads of coal, formerly left to the mercy of the 
weather, are easily thawed by this kerosene torch 



moved. After an hour's application of Hose for 
the torch, the chutes beneath were open- a special 
ed and the coal dropped into the bins, very flexible. 



The torch is a welder, too. 
It brings the fire to the job, 
instead of taking the job to 
the fire or forge. The flame 
is of the non-carbonizing 
kind, which is an important 
qualification. 

The blast is secured from 
air pumped into the tank by 
a powerful hand pump with 
check valves for regulation. 
Every tank is equipped 
with strong handles, so that 
it can be carried by one 
man. 

Specially designed nozzles 
guard against clogging and 
the consequent reduction of 
flame and heating effect. 
One pumping will store and 
compress sufficient air to 
last from three to five hours, 
the device is made from 
oil-resisting material, and is 



Folding Circus Tents with a Clothes- Wringer 

Personally, we don't believe any improvement on the circus necessary 



IF you ever rose before sunrise 
to see the circus come to town, 
you cannot have forgotten the 
marvelous organization that made 
a new tent city spring up before 
your eyes. This organization was 
so perfected that, when Buffalo 
Bill's Wild West Show was touring 
Germany, the army authorities de- 
tailed a group of officers to the show 
to study the methods of making 
and breaking camp. 

Wonderful as was that old organi- 
zation, it has been improved, one of 
the latest of the new circus labor- 
savers being a mechanical tent-folder. 
The new apparatus is fashioned much 
like a clothes-wringer, and is made 
up of a giant spool on which the tent 
canvas is wound by power from an 




Unrolling the " big top " is an 
easy job with this apparatus 

independent gasoline engine mounted 
on the wagon carrying the spool. 

A system of rollers operated by 
turn-screws in the floor of a wagon is 
utilized to roll the canvas on the 
spool uniformly and to press out any 
water that may be in it. 

The mechanism of the apparatus 
is simple in principle, consisting of a 



long hollow steel tube placed longi- 
tudinally of the wagon body and 
mounted in suitable bearings in- 
side of which are fixed metal disks 
to serve as spool-like ends to 
prevent the canvas rolling up 
unevenly. The spool-shaft is 
revolved by an independent gas- 
engine driving through a roller 
chain and a train of gears. The 
driving chain gear on the gasoline 
engine shaft is provided with a clutch 
and a handle manipulated from the 
ground, so that the winding operation 
can be started and stopped whenever 
desired. Each section of the tent can- 
vas can be rolled up in about thirty 
seconds' time. 

The apparatus is the design of 
William H. Curtis, of Denver, Col. 




On this giant spool the tent canvas is 
wound by power from a small engine 



If the tent is wet, a wringer squeezes 
out the water as the canvas is rolled up 



n 



t 

Cc 



Popular Science Monthly 



Finding Your Way Among the April Stars 

Identifying four of the stars with the 
md of the Dipper — the great star map 

By Ernest A. Hodgson, of the Dominion Astronomical Observatory 



AS we look out along the plane of the universe we see the great 
band of stars of the Galaxy, or Milky Way. If we look at 
right angles to that direction we see but few stars, 
We are then looking toward the "Galactic Pole." 
The evening sky of April brings the Galac- 
tic Pole above us and bends the denser 
band of stars about our western 
horizon. 

The Dipper Is Our Sign-Post 

It is now possible to verify 
some of the directions in- 
dicated by the Big Dip- 
per. Arcturus can now 
be seen pointed out by 
the backward sweep 
of the handle. It is 
on the meridian at 
about 8 P. M. in the 
middle of the month, 
and at that same 
time the directions 
to Capella, Castor 
andPollux.Regulus, 
and the Pole-Star 
may all be verified, 
as all will then be 
visible at once. We 
may now add to our 
list of directions given 
by the Dipper three \ 
more, making the list 
complete. 

If we trace northward 
through the center of the bowl 
(just as we traced southward to 
find Regulus), and proceed for an 
arc of about seventy dpgree.s, we 
shall come to the bright star Deneb, 
of the constellation Cygnus, the swan. 
In January Deneb was disappearing in the 
northwestern sky. In April it is appearing 
in the northeastern sky. 

Let us suppose the Big Dipper has a 
second handle above the first and radiating 
out from the same point. If we trace 
across the sky for a distance about three 
times as great as the true handle and a 
little more tipped up with respect to the 
bowl, we shall come to a very bright star, 
Vega, in Lyra. The handle, continued 
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April Star Map 

The map above represents 
the appearance of the sky 
at the times listed below. 
It is specifically arranged 
for the latitude of New 
York, 40° N., but is practi- 
cable for ten degrees on 
either side of this latitude. 

March 5, midnight 

13, 11:30 P. M 
21, 11 

29, 10:30 " 
April 7, 10 

15, 9:30 " 



through Vega, would, in 30 degrees more, meet a second bright 
star, Altair. Altair is in the constellation Aquila, and may be 
distinguished by its bright companion star about 
three degrees above it and nearer to Vega. ■ 
In 1887 an international conference was 
held in Paris, to make a great star map. 
The result of that conference was 
that some eighteen observato- 
ries, in all parts of the world, 
agreed to take each a section 
of the sky and, using similar 
telescopes and cameras, 
to photograph on a 
\ large scale the entire 
\ heavens. Some 22,154 
plates were planned 
to a little more than 
cover the sky, since 
each plate was to 
have a slight over- 
lap. Only now are 
the plates begin- 
ning to appear in 
print. 



A Sample of the 
Chart 

The charts show 
a section of the sky 
two degrees each way. 
The reproduction below 
shows a section of one 
of these plates, two thirds 
of a degree each way. The 
bright star in the middle is 
one in Monoceros. A fifth- 
magnitude star is shown by a dot 
just below. 

Even when these photographs 
have been completed, only a beginning 
will be made. 
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The Dipper is used as a many-rayed 
pointer. Nine of the most prominent 
stars of the heavens can be found by 
following imaginary lines between the 
different Dipper stars. Deneb, Vega, 
and Altair are three of them, and they 
have just arrived in the spring sky 



May 



June 



23, 
1. 
9, 
16, 
24, 
1, 
8, 



9 

8:30 
8 

7 -.30 
7 

6:30 
6 



The magnitudes are indi- 
cated on the map by stars 
of various kinds as follows: 
0, open center; 1, eight 
points; 2, six points; 3, five 
points; 4, four points; 5 is 
indicated by a single point. 
All time in Eastern 
Standard (not summer) 
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On the scale of the circular map this section of 
the sky is almost covered by a dot used to locate 
one single star. But this plate was photographed 
telescopically, and there are 387 stars on it 



April, 1919 

How to Find the April 
Planets 



OUR planet map this month has one 
new feature. The times are set to 
the "mean Sun." Our true Sun 
progresses at such a varying rate that 
clocks could not be made to follow it. 
Accordingly we start off an imaginary Sun 
at a given time, in conjunction with the 
true Sun. This "fictitious" or "mean" 
Sun proceeds about the equator at a con- 
stant pace, so as to complete the year and 
again meet the true Sun. 

The latter is sometimes ahead of and 
sometimes behind the mean Sun. The 
maximum difference is somewhat less 
than 16^2 minutes, and may require to 
be added to or be taken away from the 
time as given by observations on the 
Sun itself. Time, as given on a sun-dial, 
is sun time, and would need to be cor- 
rected to get mean time. The times 
given by our map from now on will be 
mean time, since we shall refer the disk 
to the positions of the mean Sun. The 
mean Sun and the true Sun are in con- 
junction on April 15. 

At the beginning of the month Mercury 
is to the east of the Sun and sets after it — 
an evening star. It is so close, however, as 
to be lost in the sunset. It is still retro- 
grading, having begun this backward 
movement on March 29. It passes the 
Sun on April 7, inferior conjunction, since 
the planet is between us and the Sun. 
On April 20 Mercury ceases to retrograde 
and moves eastward again. It moves so 
much more slowly than the Sun, however, 
that it lags farther and farther behind, 
rising before the Sun— a morning star. 

Venus is still east of the Sun, setting some 
two hours after it. Its distance from the Sun 
constantly increases during the month. 

Mars, though an evening star throughout 
the month, is lagging nearer and nearer to 
the Sun, and sets so soon after it that it 
cannot be seen for the setting Sun. 

Jupiter is still in the constellation of 
Gemini. This constellation is now getting 
so low in the evening sky that Jupiter sets 
within a few hours after the Sun. 

Saturn continues to retrograde very, very 
slowly until April 23 when it becomes sta- 
tionary and then travels eastward again. 

Uranus and Neptune are indicated on 
the map, but are invisible except with a 
telescope. At the end of April all the 
planets have ceased to retrograde, for 
the first time this year. 

There will be a conjunction of Saturn 
and the Moon on April 9; of Mercury 
and the Moon on April 28; and of 
Mars and the Moon on April 30; Mars 
does not reach conjunction with the Sun 
until the 9th of May. The Moon moves 
so much more rapidly than Mars that, 
after they have their conjunction, she 
catchesup to the Sun in the same day, while 
Mars requires ten days to accomplish this. 




Cut out the 
circular disk 
below, and then 

run a pin through the center of both the disk and the map above. To see the section 
of sky visible at any time on any date, turn the disk until the required hour (on the disk) 
is opposite the date (on the map). Further directions and an illustration of the map in 

use will be found on 
pages 74 and 75 ot 
the March POPULAR 
SCIENCE MONTHLY 



The Popular Science Monthly /.s 
publishing every month an article like 
this by Mr. Hodgson. If you feel that 
these articles can be made more help- 
ful, write to the editor. And if there 
are any questions that you would like 
to ask about stars, send them along 
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Things that Add 
to Household and 
Office Comfort 




And now, as you finish 
washing your hands, 
your foot touches a 
lever and warm air 
quickly dries them, 
doing away with the 
old unsanitary towel 




Unlike the usual moth-bag, this 
portable folding wardrobe is 
odorless. It is closed down one 
side by a patent inter-locking 
device. It may be folded up 
small and packed in a suitcase 




Having but one leg, 
constructed in such a 
manner as to produce 
absolute stability, this 
ironing-board may be 
attached to any closet 
or to a window-sill 



The last word in writ- 
irig-desks is the built- 
in type. It comes in a 
variety of styles. If de- 
sired, it can be so dis- 
guised as to appear like 
a part of the wall panel 



Something new is a soap ta'iiler 
that upon being punctured per- 
mits liquid soap to ooze out, thus 
adding greater cleansing quali- 
ties than those of ordinary soap 



Plants will not require constant 
attention if this device is at- 
tached to the flower-pot. It 
drops water directly at the roots 
of the plant, insuring an even 
distribution without overflowing 



Needle 
valve 




Push a but- 
ton and, presto, 
this cigarette case splits 
in half, allowing easy 
access to the cigar- 
ettes. It is unusually 
thin and will easily fit 
into the vest pocket 





To prevent the accumulation of 
dirt in inaccessible comers of the 
radiator, this crepe-paper cover 
is supported on endwise adjust- 
able frames to fit any siie radiator 



Adding to the convenience of office routine is 
the swinging office stand, which fastens to the 
comer of the desk and holds a typewriter, etc. 
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Machines that Lighten 
Work and Shorten Hours 



Using its rear wheel 
to steer itself, this 
self-propelled thresh- 
ing-machine gets its 
power from a 40-horse- 
power kerosene engine 



A simple fool-proof magnetic 
rectifier that charges storage- 
batteries from alternating 
current. Its weight is not 
more than nineteen pounds 



Adjustment of the big guns 
"over there" was made by a 
small powerful truck moved 
by one man, getting the gun 
quickly into position for firing 




The self-controller on this noise- 
less automatic electric pump starts 
and stops by water - pressure 



This new machine has an electric drive 
chuck equipped with a balanced hoist 



Doing away with 
mirrors and crawling 
under machines, this 
dial indicator locates 
external and internal 
repairs to be made 




Si 



A power-driven machine designed for 
under-cutting commutators without 
their removal from operatmg positions 
or disturbing the brush-holder ngging 





A new engine stand, built principally for the Ford en- 
gi.IL. aUoS« repairs to be made above and beneath it 
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A complete rotation of cropt may be raised in the 
useful ash-container by adding a little top soil 



Cattle will not break through even a light fence if 
a barbed wire is extended in front as shown here 



Farming in an Ash-Barrel 

THE snap-shot above shows a row of barrels acquired 
in the congested section of a large city. The scheme 
for a garden proved a decided success. Two thirds of the 
space within the barrels was filled with ashes and on top 
of this was placed about a foot of soil. A regular rotation 
of crops was then carried out, and by the time the season 
was over the seed had brought forth fruit, some sixty and 
some a hundred fold. 

There is no reason why the city resident of average intel- 
ligence should not become an expert in gardening, and 
incidentally add to the nation's vegetable supply. 



It Keeps the Cows Out 

AMONG every six or twelve cows there seems to be al- 
. ways one that jumps and breaks fences and leads the 
other cows astray. The first thought that comes to one 
who is considering the matter is that a fence should be made 
so strong that no cattle can break it and so high that none 
can jump over it. But this plan is expensive. 

One of the most promising methods is to protect the fence 
with a barbed wire just in front of it. The \vire may be 
fixed to an arm attached to the fence. One ingenious in- 
ventor has made such a device so that the arm can be 
swung over to either side of the fence. 



"Udo" — It Looks Like Celery -Asparagus 



FROM far-away Japan comes 
this new vegetable with 
the odd name of udo. Some 
of it has been grown in Cali- 
fornia and shipped to Washington 
and other cities,where it has 
received indorsement and 
commendation. 

This latest contribution 
to the table bears some 
resemblance to both celery 
and asparagus; but, unlike 
them, it is easily grown, 
readily blanched, and re- 
quires little care. A patch 
of it can be forced every 
spring for at least six 
years, and probably much 
longer. 

When eaten raw% the 
plant is a disappointment, 
producing reminiscences of 
resin and the long-leaf pine. 
When boiled in three wa- 
ters, however, supplement- 
ed by an hour's plunge in 
ice water, the resin is re- 
moved and the plant be- 
comes edible. It can be 
served in soup, as a salad, 
or with cream sauce on 
toast. 

A good recipe for prepar- 
ing the food is as follows: 
Peel the shoots and drop 
them into cold water; cut 
into 4-inch lengths; boil 



He seems to be 

enjoying his udo 





A field of udo at Chevy Chase, Md. The drain-tiles are used 
for blanching the shoots, which are somewhat like celery 



A crate oi 



shipped from Antioch, 
Cal., to Washington, D.C. 



in salt water for ten min- 
utes, then change the water, 
adding a fresh quantity of 
salt, and boil until the prod- 
uct is quite soft. Prepare 
a white sauce, such as is 
used for cauliflower or as- 
paragus; place the udo in 
the sauce and allow to 
simmer; after which serve 
on toast in the usual 
way. 

"The food value is about 
the same as that of celery 
or asparagus. Asparagus- 
growers in California were 
the first to experiment with 
udo as a commercial en- 
terprise in this country. 
Anyone] with a greenhouse 
or cold - frame facilities 
should have no difficulty 
in raising the plant from 
fresh seed, which is sown 
a quarter of an inch deep 
during the months of March 
and April. 
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Who'll Be the First to Fly Across? 

• Here is one of the candidates for fame and 
fortune who pins his faith on a seaplane 




AS we go to press there are more 
AX candidates for the honor of mak- 
. ing the first transatlantic flight 
than there used to be for a position 
of judge at a beauty contest, 

. The interesting entry in this great- 
est of air sweepstakes that we present 
here is potable for its comparatively 
modest dimensions. The Sunrise, as 
Captain Hugo Sunstedt christened his 
seaplane, has an upper wing spread 
of 100 feet and a lower of 71 feet. 
Some of the giant flying-boats sport 
wings of more than 125 feet from tip 
to tip. 

Sunstedt' s Airplane Different 

But the wings of theSunrise havebeen 
designed to-give as much lifting power 
as possible without cutting down the 
speed below eighty miles an hour, flying 
with a full load. This is less by at least 
ten miles an hour than the speed of a 
Handley-Page flying under similar load 
conditions; but there is nearly always . 
a twenty-mile air current from west to 
east on the ocean air lanes and Captain 
Sunstedt figures that eighty miles 
an hour and 750 gallons of gasoline 
will see him through. 

Built to face whatever weather the 
transatlantic air lanes may hand 
out, the Sunrise has been given 
extra strength in all parts subject 
to strain. 

The pontoons, weighing 400 
pounds each, with highly developed 
stream-line design, are thirty-two 
feet long and are built of the won- 
derful Balsa wood, lightest of mate- 
rials, covered with linen. They are 
divided into eight water-tight com- 
partments each, and carry emer- 
gency food-lockers which can be 
reached from the deck. 



When the seaplane 
Sunrise soars along 
the air lanes on the 
transatlantic route, 
her pilots and crew 
will live in this 
comfortable cabin 




There is little 
that is novel in 
the design of the 
fuselage, if we 
except the fitting 
up of the forward 
end after the style 
of the inclosed 

automobile, thus making a comfortable 
cabin for four persons. On the dash- 
board in front of the pilot's seat are 





^ Int«mationft1 Film 



Intemalional Filni Si^rvirc 

Not the biggest of seaplanes, yet the 
distance between upper and lower 
wings is considerable. Lieutenant 
Paul Micella, standing on the lower 
wing, is reaching as high as he can 



'The Sunrise as 
she appeared be- 
fore launching. 
She has a wing 
span of 1 00 feet 
and she is 
equipped with 
Liberty motors 



dials which record the number of rev- 
olutions turned up by each engine, 
the speed of the machine, and its alti- 
tude. There are also radiator ther- 
mometers, oil-pressure gages, shut- 
off valves, ignition switches, and 
clocks within easy reach or sight of 
the pilot. Two six-cylinder Liberty 
engines will drive the Sunrise. 

At eighty miles an hour. Captain 
Sunstedt estimates that he can fly 
from New York to Newfoundland, 
and from Newfoundland over the 
short route to Ireland, without 
stopping on either leg to replenish 
his fuel. The over-water distance 
in an air line from Newfoundland 
to Ireland is 1,860 miles. 

To the man who first makes the 
flight will fall riches as well as fame. 
More than $125,000 in prizes have 
already been offered, and more than 
half are without '•estriction. 

"The Time Has Come " 

The greatest handicap is the lack 
of knowledge concerning the air roads. 
What kind of weather prevails at va- 
rious altitudes? What is the direc- 
tion and force of the air currents? 

But men like Captain Sunstedt brush 
aside all such suggestions. "The time 
has come to make a trial," they say. 
"We will succeed." 
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This road-scraper is equally effective in handling 
clay, sand, gravel, or snow, either wet or packed 

This Useful Implement Builds Roads 
and Removes Snow 

THE road-scraper shown above can be used ii 
for building roads or for removing snow ' | I (K 
from city or country highways. In advance of »- -» ^ 

the front wheels are two small scrapers de- 
signed to secure good traction for the truck. 
Like the large scraper in the center, these 
small ones are spring-suspended. The large 
scraper is twelve feet long and is set to clear 
a path seven feet in width. Once set, the 
machine requires little or no attention. 

Interurban truck service is growing by leaps 
and bounds; and road commissioners every- 
where are studying the local conditions and 
providing road machinery that will keep the 
public highways in a high state of efficiency. 



A New Outdoor Sport — Making 
Stereoscopic Pictures 

MAKING stereoscopic pictures can be accomplished 
quite successfully by placing two cameras side 
by side and snapping them simultaneously. 

Cameras taking a by 33^:4 picture do very well for 
the purpose. The lenses, having been ground by 
machinery, are similar, as are the other parts. In fact, 
all inexpensive fixed-focus cameras of the same make 
are produced from standard parts and are therefore 
practically identical. 

Having selected two cameras that meet the require- 
ments, tie them together, placing one of them 
upside-down so that the snap levers are 
^^^^^^^^^^^ outermost. By pressing both levers 
i^Ul^^^^^^K/f'''^^ once the exposures will be the 
"^^^Hllll^^^^f ■ same and identical pictures 

^^^^^^ n;. will result. In the finished 

^^^^^f \ stereographi the left-hand 

^ ^^^Hv \ picture is "from the film 

yl^l^^B^^^, vi that was in the right-hand 

camera, and to avoid mis- 
takes the films should be 
marked accordingly. 

A piece of pasteboard 
may be placed between 
the two cameras to pre- 
vent the backs from binding 
when opening for reloading. 
The distance between the 
centers of the lenses will then 
be about 3 inches. In mount- 
ing, this same distance can be 
adhered to. 



I two cameras together and make 
own stereoscopic photographs 



Here's the Blizzard Fence — a Railway Protector 



DRIFTING snow is the 
railway's most formidable 
danger. The remedy, accord- 
ing to Herman J. Schwitzer of 
Braham, Minn., lies in the 
proper fencing. He claims that 
the fence must be increased 
in height as the drift increases 
in the vicinity of a cut; other- 
wise the snow will ultimately 
topple over into the cut. 

A foot added to the height 
of the drift must be met by a 
similar increase in the height 
of the fence. But how can a car- 
penter work in a blizzard? Schwit- 
zer constructs a fence that increases 
its height automatically. It grows 
with the drift, under the fury of the 
storm and the vibration of passing 
trains. 

The growing fence starts low and 
meets its antagonist on the level; a 
sliding section gradually rises to the 
occasion. Counter-weights make 
such a feat less difficult, and Schwit- 
zer has adopted this means. 

Possibly some other means than 
the passing train could be devised 
for raising the sections. The inven- 
tor makes use of hand levers at 
times, but that necessitates the 
presence of attendants. Various 




Let the wintry winds blow snow 
on the tracks. The fence will rise, 
with the aid of counter-weights, to 
keep the drift away from the railway 



means for automatic control 
suggest themselves. For ex- 
ample, the counterbalance 
might have a shelf on which 
the snow would accumulate, 
and as the weight of this snow 
increase it would overbalance 
the movable section and ele- 
vate it. This would have 
the advantage of depending 
upon the storm itself and not 
upon a passing train. 
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your Old Tfres '^By Oar Readers 



What to do with these 
old tires ! Read the 
prize-winners below 



First Prize 

Bumpers for the Sides of 
a Garage Door 

By Cliffortl A. Biitierworth 

OLD automobile tires can be ef- 
fectively used, as the illustration 
proves, as bumpers for the sides of a 
garage door, to prevent the one person 
in fifty who mis- 
judges the width 
of the door when 
turning in from 
seriously damag- 
ing either his car 
or the door- 
casing. 

The tires are 
first cut into four 
sections, after 
which they are 
nailed to pieces 
of 2-in. plank cut 
to the shape 
shown. Six of 
these sections 
are then fastened 
with lag screws 
to other pieces 
of plank. The 
bumpers are 
mounted so that 
the 'lower section will be about a foot 
higher than the sill. 



Second Prize 
An Air-Container for a 
Brazing Torch 

Bv Morris (;. .Miller 



'X'HE most useful thing in the 
^ world is an old aiilomobilc 
tire. Our content has proved it. 
We were nearly swamped by 
answers, and ive have decided 
that if a man were east away on 
a desert island with a cargo of 
old tires he could make Robinson 
Crusoe look like a piker. Here 
are the three prize-winning 
answers — all we have room for 
now; but in the June number 
o/ Popular Science Monthly 
we will show in . a two-page 
picture display some of the re- 
markable, not to say startling, 
uses that have been found 
for discarded automobile tires. 




Save up your discarded tires until you have 
six, and make a buffer for the garage door 



A 



FINE air-chamber for a small 
brazing or soldering torch can be 
made from a good portion of a used 
inner tube, including the valve. 

Cut the ends square, and make two 
clamps from four pieces of wood as 
shown. Before sealing the ends, in- 



sert the air connection in any suitable 
place. The air connection consists of 
a piece of }/4-in. brass tube, threaded 
for nuts at one end. Two hard rubber 
washers are used on the tube under the 
nuts to clamp it in the tire. 

These washers are made from ordi- 
nary faucet rubbers by enlarging the 
hole. It is best to dish the inner face 
of the washers a trifle with a sharp 
knife. Apply 
rubber cement 
around the hole 
and on the wash- 
ers, letting it dry 
for a few minutes 
before screwing 
down the nuts. 

The clamps 
are 2 in. longer 
than the width 
of the tube when 
flattened out, 
and a li-in. bolt 
is passed through 
holes in each 
end. First clean 
the inside of the 
tube near the 
end with gaso- 
line, and apply 
the cement. 
Let it dry to 
become tacky; then close up, bend 
over, and insert between the clamps. 

If much soldering or braz- 
ing is done, a good plan is to ..v. 
place a shelf at the back of 
the bench, as shown, to 
support the tire. Connect 
a hand- or foot-pump to the 
valve, and a rubber tube 
from the air connection to 
the air inlet of the torch. 
After filling the container 
with air, it will require only 
a few strokes of the pump 
at short intervals to keep up 
the pressure sufficiently to 
the desired point. 




Part of an inner tube, including the valve, 
made this air-chamber for a brazing torch 

Third Prize 

An Efficient Lawn-Sprinkler 
Made from an Old Tire ■ 

By John Scljesi 

SELECTING a worn tire that could 
not be of further use on an auto- 
mobile, one car-owner made use of it 
for a lawn-sprinkler. The clincher 
part of the tire was stitched together, 
then vulcanized to make it quite 
water-tight at that part of the tire. 
The tire was then placed flat on a 
bench, and holes were punched through 
on one side. 

Near the center of the tread a hole 
was made, and a nipple inserted with 
the necessary waste nuts to hold it in 
place. This furnished the connection 
from the garden hose to the water 
faucet. 

This sprinkler being much larger in 
diameter than the ordinary sprinkler, 
much more ground is covered in a 
more efficient manner. 

This is a novelty with the additional 
feature of being original. No reader 
of Popular Science Monthly who 
owns an automobile can now con- 
scientiously neglect his lawn during 
dog-days. 




It makes a much more effective sprinkler 
than the kind you pay good money for 



The victory of prosperity — the Victory Loan 
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How to Build a Rob-Roy Canoe 



By Stillman Taylor 



THE Rob-Roy canoe is a decked 
craft especially designed for the 
canoeist who travels alone, and 
who prefers a double-bladed paddle. 
It is an old and well known model, and 
cruises of hundreds of miles have been 
made in this kind of craft. 

The canoe described, while of in- 
expensive and easy construction, light 
in weight, and drawing but little water, 
is not a flimsy makeshift, but a strong 
and serviceable canoe, particularly well 
suited for river and lake use. The 
full deck gives less room than the 
regulation open canoe, but the cover- 
ing makes a tight and dry boat. 

When properly constructed, the hull 
should weigh less than 38 pounds, and 
will accommodate the average man 
and a reasonable amount of camp bag- 
gage and provisions needed on a cruise 
of two or three weeks. Cost of con- 
struction will vary, but should not ex- 
ceed ten or twelve dollars. Only the 
most ordinary tools 
are required. They 
consist of a cross- 
cut and rip saw, ClUL^MEAD- 
chisel, screw driver, 
draw-knife, plane, 
gimlet or wood 
drills, hammer, 
rule, and two or 
three cheap wood 
or metal clamps. 

Specifications and 
List of Material 




In contrasting this type of canoe with the type described, the advantages 
of the Rob Roy are easily seen. The open canoe is not adapted to rough 
water, as is the Rob Roy. A few days' practice will enable the amateur to 
handle the Rob Roy as the expert swimmer handles his body in the water 
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1 piece spruce, 14 
ft. by 1 inch square — 
keelson. 

2 pieces oak, 7 in. 
by 7 in. by 3 in.— 
stems. 

2 pieces spruce, 14 ft. by 1 in. by .'i in — 
gunwales. 

13 pieces spruce, 14 ft. by 1 in. by H in. — 
ribbands or battens. 

3 pieces 10-ft. oak strips, 1 in. wide by 
3/16 in. thick — cut up for ribs. 
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A sail is often of great assist- 
ance in rvmning before the wind 



How to fasten the gunwales in place, counter- 
sinking the brass screws flush in the wood 



2 pieces spruce, 5 ft. by 1 in. square — 
ridge-beams. 

2 pieces spruce, 27 in. by 21^ in. by 1 in. — 
deck beams. 

2 pieces spruce, 37 in. by 1 in. by H in. — 
cockpit deck-braces. 

1 piece oak, ft. by 1 in. by H in.— 
cut for cockpit frame plates. 

4 pieces oak, 4 in. by 4 in. by H in.— 
cockpit frame knees. 

1 piece oak, it. by 1 in. by 3/16 in.— 
cockpit coaming. 

2 pieces white pine, 10 in. by 8 in. by 
14 in.— fore and aft bulkheads. 

3 pieces white pine, 4 ft. by 5 in. by 
M in. — cockpit flooring. 

2 pieces 1-in. half-round moulding, 13 ft. 
long — fender wales. 

1 piece oak, 13 ft. by hi in. by H in.— 
outside keel. 

9 yards 8-ounce unbleached duck, 40 in. 
wide — covering hull and deck. 

Beginning Operations 

The required number of pieces may 
be ripped out to the dimensions with 
a circular saw at any mill, or the build- 
er can do it himself with a hand ripsaw. 
The dimensions given are for the 
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finished pieces; 
therefore they must 
be exceeded a trifle 
for finishing up the 
rough. For the 
stock, select an A- 
No. 1 spruce board 
14 ft. long, 12 in. 
wide, and 1 in. 
thick. Select with 
equal care a clear 
and straight- 
grained board of 
white oak, 14 ft. 
long, 12 in. wide, 
and 1 in. thick. 
Both boards should 
quality and well 
the spruce board 
the needed pieces as given 
specification table, and do 
Smooth 



finest 



From 



be of the 
seasoned 
rip out 
in the 

likewise with the oak board 
up all material to the dimensions given, 
and you are ready to begin work. 
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How the two stems are shaped and 
rounded into a graceful bow curve 

Cl 




Close-up view of backstop and 
pulley system for carrying targets 



RANGE BUILT IN THE Ci;i,I-AR OF A CIIUUUII 




Making an up-to-date 

range from a dingy cellar 




ro PLACK to shoot." 
That's no excuse for 
a fellow with any in- 
genuity. Here is what the 
Boy Scouts of Troop l8 did 
in the thiclcly settled city 
of .Mbaiiy. Tliej- wanted 
to form a Local Unit of 
the National Winchester 
Junior Rifle Corps. They 
wanted to learn the fine 
points of rifle shooting and , 
earn the famous Winchester Marksman, 
Sharpshooter and Kxpert Rifleman Medals. 

They got busy with their Scout Master 
and looked around for a place to build a 
range. Finally they hit on a 50 ft. space 
in the cellar of the church! 

Making every shot safe 

'ITie first thing to do was to cover up the 
window and build a safe 
backstop over it. This 
was done by using a 
piece of boiler plate f/^ 
of an inch thick and 4 ft. 
by 4 ft., large enough, 
you see, to stop even the 
wildest shots of the be- 
ginner. Over this were 
clamped heavy t% inch 
boards. 

Now this backstop of 
J^i inch boiler plate, will hold any stray 
shot from a .22. But shot after shot con- 
centrated on one spot will soon chew your 
board to shreds. So to take care of the 
concentrated fire just behind the targets. 




The main backslop.H- 
inch boiler platr, i jt. 
by hft; corered by S- 
i»rh thick boarding 

reinforced b\' 



two extra pieces of J<j inch boiler plate, 2 
ft. square, and covered with soft 2-inch thick 
boards, were nailed to the backstop about 
18 inches apart. 50 ft. from this backstop 
they built a regular counter 3 ft. high and 
2 ft. wide with a carpet cover — just like the 
kind you see at public shooting galleries. 
This w.Ts the "firing line." 

Target set up and lighting system 

'I'argcts were carried to the backstop from 
the firing line in pairs — so that two boys 
could shoot at the same time — by means of 
an overhead pullej- and wire system. 

The gallery was lighted by electric light behind the 
firiiiR litieatid the targets wore lighted by electric light 
reflected down from bulbs above the backstop and pro- 
tected from stray biil'ets by the beams of the cellar roof. 

A neat little club room with benches built into the 
walls adjoined the gallery, and its spicic and span 
white-painted w.ills were decoratefl with handsomely 
framed pictures of the club's camp life, record targets 
and Winchester Marksman and .Sharpshooter 
diplomas, won by various members. 

Start a W. J. R. C. "Unit" 
witli your friends 

The job of finding a place to shoot, rigging up a 
range and getting your rifles is always easier and 
cheaper when yon hate a hunch nj your chums in nn it. 
There's more fun. toi>, in the actual shooting when 
there are other fellows to comp<>te with. 

So why not get together with half a dozen of your 
chums, ioin the Winchester Junior Rifle Corps and 
organize a regular Unit or Club which will be officially 
recognized by National Headquarters. When you 
have enough Marksmen in your Unit, you will he 
matched against other Units. .\ny boy who starts a 
'-'nit gets a Spec-ial Service Pin. 

The W. J. R. C, will help you from start to finish 
in rigging up your indoor and outdoor range. 

The W. J. R. C*. gives you all the instruction neces- 
sary to become a real expert in the use of a rifle. It 



provides for officers, suixfrvisors and adult instructors 
to make your shooting safe. 

It costs you nothing to join the W. J. R. C. There 
are no dues and no militarj' obligations whatsoever. 
1 The W. J. R. C. was organized 

J solely to encourage better 
k marksmanship and better sports- 
I manship among boys and girls 
I of America. It is intended to 
f develop the qualities of fair play 
and manliness which arc essen- 
. tial to success in after life, .^ny 
boy or girl not over 18. who is in 
good standing in his or her com- 
munity. is eligible. 
Membership in the W..1.R.C. 
covers the entire United States. 

There is hardly a town now tliat 
has not at least a small " Unit" 
of the big National Organiza- 
tion where boys are learning to 
become exi)ert riflemen and are 
competing among themselves 
for the famous Winchester 
Marksman and Sharpshooter 
Medal. "Vou. too. can earn 
marksmanship if you join the 



Dcnson Reid — Age 
11, of Hirminzham, 
Alabama, -i-inner 
of Marksman and 
■Shurpshaoter Medals 
and high ranking 
rifleman of Ihe W.J. 
R. C.for I'.)IS 



these trophies of 
W. J. R. C. and start shooting now 

Get the official plan and handbook 

Write toda\- for the Winchester Jtniior Rifle Corps 
"Plan for organizing a W. J. R. C. Unit," and for the 
official handtxK>k, "How to handle a rifle safely." 
This booklet tells you all about the W. J. R. C. and 
describes in detail the fine points of shooting— align- 
ment of sights, the three correct positions, rules for 
gun safety, the care of rifles, and the proper rifle ff)r 
you to use. 

If you are a boy scout give your name in full, the 
troop you belong to, and the name of the .Seout Master. 

If you are not a boy scout, state what boy organiza- 
tion, if any, you Ijelong to, giving the name of the 
official in charge. 

National Headquarters 

Winchester Junior Rifle Corps 

275 Winchester Ave., New Haven, Conn. 
Division 420 




Wmattsra ifOOEL .Oe. Taie-eown Repealing £S 
caliber rifle, SO-inch round barrel. .SViools three si^xs of 
ammunilion. The most popular .St caliber repeater, used 
extensively by members of the W.J.R.C, 



mMCKtSm Take-down .22 caliber single shot rifle. 
A low priced, light weight gun made in two sizes. 




WIMeHtST^n JUNIOH KIPLE CORPS 

National Headquarters, 275 Winchester Avenue, New Haven, Conn., U. S. A. 



Winchester Junior Rifle Corps 

National Headquarters, 275 Winch«tter Av«. 
New Haven, Conn., U. S. A. OivUion 420. 

Gentlemen; 

Please register my name as a member of the 
Winchester Junior Rifle Corps, and send me a 
membership button and certificate of member- 
ship. Also tell me how to organize a Local Unit 
of the W. J. R. C. 

Very truly yours, 

Name-. 

Street Address 

City State 
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"I certainly never intend to use 
an old-fashioned machine again!" 

THE same reasons that made the Western Electric 
Machine preferred for war-relief work make it ideal 
for home use. It can be carried to the work, since the 
machine — motor, carrying case and all — is no larger than 
an ordinary travelling bag. The electrical control of the 
motor is so delicate that sewing can be done at any desired 
speed. This is a full-sized machine that does any kind of 
sewing. Sewing the electric way does not tire the user. 

Western Electric 

Portable Sewing Machine 



Although neatly finished, you will find it 
convenient to put the machine away in the 
closet when the work is done. It costs only 
$39.50 ($41.50 west of the Rockies)— less 
than most well-known makes of pedal- 
power machines. 



If your electric shop or depart- 
ment store cannot show you 
this new kind of machine, write 
for Booklet No. 13-AT, "The 
New Way to Sew," and the 
name of our agent nearest you. 




Put it away on the 
clcMct shelf 




Use it on the porch 
where breezes blow 



WESTERN 
ELECTRIC 
COMPANY 
Inc. 



WESTERN ELECTRIC COMPANY 

INCORPORATED 



Gentlemen: 



New York 
Kansas City 



Chicago 

San Francisco 



/' Please send me Booklet 
No. 13-AT, describing the 
^ Western Electric Portable 
Sewing Machine. 



Other Distributing Houses in Principal y 
Cities / 
/ 

Address 



Name. 



Each of the two stems is fashioned 
from an oak block 7 in. wide and 3 in. 
thick. Study the sketches in Fig. 1 
to obtain a clear idea of how to shape 
them. 

One half of the block is rounded to 
the graceful bow curve. Draw this 
on paper until just right, then pencil 
it on the block. The grain in the 
block should run up and down in 
order to chisel out the rabbets 
easily. 

Clamp the block in a vise, and with 
a draw-knife pare to the wedge shape 
shown — tapering from in- in width 
at the curved stem to 3 in. in width at 
the keel end, as shown. Mark out the 
beveled rabbet for the canvas, which 
is Yi in. wide and 1/16 in. deep. This 
is beveled, sloping from 1/16 of an 
inch to nothing where it runs into the 
outside face of the stem. The mor- 
tise for the outside keel is IJ^ in. 
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Draw a full-sized pattern on a sheet 
of wrapping paper to avoid mistakes 



wide and 3^ in. deep. The mortise 
for the keelson and bottom ribband 
is 3 8 in. deep. The mortise for 
the gunwales is 1 in. wide and Yi in. 
deep. 

The Bulkheads 

Two bulkheads are placed on the 
keelson, one 2 ft. from the forward 
end, the other 2 ft. from the opposite 
end. These are made exactly alike 
and to the dimensions given in Fig. 2. 
To avoid mistakes, a full-sized paper 
pattern should be made. Divide the 
paper into small squares on one side, 
and the required curve is easily traced 
in. Cut out to the pencil outline, 
crease pattern in center, and fold over 
to trace curve on the other side of it. 
This will insure both sides being alike. 
The ridge-beam mortise is cut in the 
exact center of the top, and the mor- 
tise for the keel in the bottom of the 
bulkheads. The top should be crowned 
Y in. as indicated in the drawing, 
and a notch cut on either side for the 
gunwales. 

The Center Mold 

The center mold is made to the 
dimensions shown in Fig. 3. It is 
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Tho BRUNSWIGK 
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Tones Hitherto Rare 

Now Ever-Present 



HERE are the secrets of The Brunswick 
Method of Reproduction. Learn how 
we gained that wonderfully pure tone 
which has given The Brunswick Phonograph 
such prestige. 

Experts in acoustics have long agreed that 
superior reproduction depends chiefly upon 
the reproducer and the way in which tone 
is amplified. 

Until the coming of The Brunswick, many 
experts thought it impossible to overcome 
"spotty" reproduction, that is. alternate good 
and bad tones. Yet all were striving to in- 
crease the good tones and decrease 
the bad. 

What We Found 

The fault, we found, after hun- 
dreds of tests, was largely due to 
the use of metal in the amplifier 
or sound chamber. Metal, having 
no elasticity, prevented the sound 
waves from expanding properly. 
Strident noises resulted. 

So we chose wood, developing 
the now famous Brunswick Ampli- 
fier, built enlircly of wood. We 
tested dozens of different woods, 
arranging them in numerous 
shapes. Finally we attained the 
proper acoustic values. 



Brunswick tone is infinitely better, for tones 
considered rare a few years ago are ever-present 
in this super-instrument. No one can remain 
unapprcciative of its fullness, richness and 
clarity. And all appreciate the banishment of 
metallic sounds. Once you hearThe Brunswick, 
your own ear will confirm these statements. 

Plays All Records 

Another great feature of The Brunswick 
Method of Reproduction is the bltona, our all- 
record reproducer. At a turn of the hand, it 
presents to each type of record the proper 
needle and diaphragm. Each make 
of record can now be heard at its 
best, played exactly as it should be. 
Thus you are not limited in your 
selection of records to one make. 

Before you buy, or even if you 
already have a phonograph, hear 
The Brunswick. Put it to any tone 
test you wish. Ask that the most 
difficult records be played. Make 
comparisons. Then let sheer merit 
decide. 

THE BRUNSWICK-BALKE- 
COLLENDER COMPANY 

'^^^li^: CHICAGO and NEW YORK 

Ilrnnrli Hoiiwfl in Prinrtpal Cilip" of IJnitwI Stttti^, 
Mfxi-o :\\v\ Cnnailn 
CtLnn<)inn I>i(iIrib'ilor»- MusHal MorchandUt- Salr» Co., 
Kxrplpior Lifo Buttdins. Toronto (1404) 
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BICYCLES 




''It's a Columbia!'' 

EVERYWHERE that men 
ride bicycles because of their 
economical, convenient utility, 
the Columbia nameplate has 
come to stand for the highest 
type of construction, dependa- 
ble soundness, comfort, and ease 
of operation. 

It is the lowest-cost method 
of transportation known — 
brings independence of rising 
trolley and suburban fares, 
irregular schedules, promotes 
prompt travel between home 
and work, provides ideal rec- 
reation for days off, Sundays, 
holidays. 

Never in. its forty years de- 
velopment has the Columbia 
line been more complete than 
now. A model for every prefer- 
ence of style and price. 

1919 Columbia Catalog de- 
Bcribes and pictures them 
fully. Sent anywhere. 

WESTFIELD MFG. COMPANY 

45 Lozier Avenue Westfield, Mass. 



26}/2 ii- wide and 8^ in. deep; and, 
as it is only used to give shape to the 
hull while building it, it may be sawed 
out of any 1-in. stuff at hand. Make 
a full-sized paper pattern for this 
mold, in the same way suggested for 
the bulkheads. As shown, the bottom 
on each side of the center dotted line is 
flat for a distance of 6 in. This gives 
a craft with a flat floor, an essential 
feature to give stability in a canoe. 
As shown in the drawing, the mortise 
for the keel is cut, as are two notches 
on each side of the mold at the top 
to admit the gunwales. 

The Keelson 

The keelson is merely a straight 
strip of spruce 14 ft. long and 1 in. 
square. The bulkheads are located 
2 ft. from each end, and the mold 
placed in the center. This is plainly 



and fasten a staying-strip on top of the 
frame running from one stem to the 
other. Fasten this in the center, 
nailing it temporarily in place with 
small finishing nails or brads to the 
bulkheads and stems. This will keep 
the frame from spreading out of shape. 
Now set up the mold in the center, and 
when plumb fasten in place by a nail 
through the staying-strip. 

The gunwales may now be fastened 
in place. An easy way to do this is 
to fasten one end in place in its mor- 
tise cut in the stem, then bend into the 
notch in the bulkhead, and screw 
solidly in place with flat-head brass 
screws, countersinking the heads flush. 
As the mold is to be removed later on, 
the gunwale is merely temporarily 
fastened to it with a single screw or 
nail. Continue by bending the gun- 
wale to fit the notch in the after- 
bulkhead, fasten this and then the 
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After the center mold is removed the canoe is ready for 
the deck-beams, which should be screwed into place 



FIG 6 
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RIDGE-BEAM v piDGE.-bEAM6 
Eight -ounce cotton duck of 40-inch width will suffice to cover the canoe 



shown in Fig. 4. From the center 
measure off equal spaces, and draw 
a pencil line to mark off the stations 
where the ribs cross. As each rib 
is let in or mortised into the keelson, 
mark out and cut a mortise at each 
mark, making the notches 1 in. wide 
and 3/16 in. deep. This will insure 
each rib fitting flush with the keelson. 

Setting Up the Frame 

Since the bottom of the canoe is 
straight, it may be built directly on 
the floor. The oak strips for the ribs 
may now be cut up the longest about 
40 in., as may be noted by running a 
tape-measure around the center mold, 
and decreasing proportionately in 
length toward each end of the frame. 
Put these pieces to soak in a tub of 
hot water. 

At the stations indicated, fasten 
each bulkhead in position to the keel- 
son, with a flat-head brass screw, 
turning in the screw from the outside 
and countersinking the head so that 
it lies flush with the outside surface. 
Now screw the stem pieces in place. 



opposite end of the gunwale to the 
after stem. Put on the other gunwale 
in the same way. (See Fig. 5.) 

How the Ribs Are Placed 

The ribs may now be put in, and if 
not yet pliable enough to bend readily, 
boiling water poured upon them will 
soften up the fibers of the wood. 

The ribs are fastened to the keelson 
with 1-in. brass screws. Begin by 
putting in the two center ribs. Drill 
a hole in the center of each rib the 
same size as the wire of screw, insert 
the rib in its mortise in the keelson, 
and turn in the screw, countersinking 
the head slightly so that the screw- 
head is flush with the rib. Bend the 
end of the rib to a curve, and clamp 
or wire it to the outside of the gunwale. 
Put in the other center rib in the same 
way, but do not cut off or tack the 
ends to the gunwales just yet. 

The five ribs should now be screwed 
in place on each side of the hull — to 
the stems and bulkheads solidly, and 
temporarily fastened to the mold 
by a nail partly driven in. This will 
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Always keep a Daylo in the pocket of your car! 




As necessary in night motoring 
as the headHght 

Is the rear tire flat? 

What the deuce is making that engine sputter? 
Has somebody been monkeying with the carburetor? 
What does this Chinese guide book say? 
Is that a dodo in the fence corner? 
Does that sign read ^^Snitzburg^^ or ^Todunk^^? 



IMl'DRTAST 

For your protection the 
registered ntime : 
EVEREADY 
DA YW 
is stamped on the end 
cap. Accept no xubsti- 
tiite. 

2(i.3H, Smi, 3633, 363.',, 
Jl}o!> are styles especially 
suitable for use on auto- 
mobiles. 



Daylo is guaranteed to multiply the joys and con- 
venience of night riding. Made in 77 styles. 



The Light that xai/s: 

—''There it is!" 



With that long-lived 



EVEREADY 



All Ereready dealers 
are now well stocked 
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Smash! 



No danger — it's an 

IVER JOHNSON 

A Tussle — Stumble — Fumble 

Many a thigh has been ripped by a dropjjed weapon. But 
never by an Iver Johnson. Three million Iver Johnsons sold 
and not a single accidental discharge! 

The Iver Johnson protects but never betrays. Its lightning 
power obeys only the trigger finger. Drop it, smash it, "Hammer 
the Hammer," and it's safe as a monkey-wrench. 

But in the instant of need — perhaps fifty years from now — 
every coil spring acts. Iver Johnson wire springs never give out. 
The rifled barrel, true as a micrometer, speeds the bullet where 
you aim. 

You'll need an Iver Johnson someday — buy it now. / — v 

Drop us a card for facts and figures on Revolvers. ' ^ ' 

Double and Single Barreled Shot Guns, and Bicycles. 

IVER JOHNSON'S ARMS & CYCLE WORKS 

343 River Street, Fitchburg, Man. 




Buy an Ivtr 
Johnson thi* 
Spring Have 
fun; Rnin health; 
save money, 
"ver Johnson 
SUPERIOR - 

ROADSTER. 
Price $50. 
Other models. 
$37.50 to $60. 



give a solid framework, and the rest 
of the ribs may be put in without 
danger of twisting or sagging of the 
frame. When all the ribs are in, 
measure the height on both sides to 
check up the work, then fasten the ribs 
to the ribbands with ;'' g-in. copper tacks. 
Drive the tacks from the outside of 
ribband through the rib, and clinch 
well on the inside. Copper rivets 
may be used if desired, and, while 
this is the best possible construction 
for all boat work, it takes more labor 
and is, of course, more expensive. 

When all the ribs have been fastened 
to the ribbands, screw the ends to the 
outside of the gunwales with -^s-in. 
brass screws, and saw off the projecting 
ends flush with the gunwales. The 
bottom ribband may now be screwed 
in place, and the top ribbands which 
cover the ribs at the topsides should 
be screwed to the gunwales. 

The center mold may now be re- 
moved. The complete framework, 
ready for the canvas, is shown in 
Fig. 6. 

Atlaching the Decl(-Beams 

The two deck-beams that mark the 
length of the cockpit may next be put 
in. As shown in Fig. 8, these beams 
are fashioned with a projecting tongue 
which fits over the bottom side of the 
gunwale. A small brass screw is 
turned in through this tongue, and 
two brass screws are turned in through 
the upper half, which butts against 
the gunwale. This makes a good 
solid joint, stronger than if the beam 
were mortised into the gunwale. 

As shown in the cross-midship sec- 
tion in Fig. 7, the deck is crowned 
by making the beams 13 -2 in. higher 
in the center. The cockpit frame, 
consisting of the coaming plate and 
knees, may now be screwed in place. 



GUNWALE 



COCKPIT 
FPAME bEAM 



MORTISE fOB 
QIDGE-5EAM 




PlbbAND6 



1 KtEL60N 



FIG 7 

The inside of the cockpit knees are 
sawed out to form the oval shape 



and it is a good plan further to 
strengthen the deck by screwing a 
white pine knee to the beam and the 
gunwale, as shown in Fig. 8. While 
the hull is strong without it, an addi- 
tional deck-beam may be put in be- 
tween the cockpit beam and the bulk- 
head at each end. 

The ridge-beam is now put in. This 
is a spruce strip 5 ft. long and 1 in. 
square. It e-xtends from the stem to 
the cockpit beam at each end. A 
mortise is cut in the stem, and in the 
top of the bulkhead and deck-beam to 
receive it, as the top must be quite 
flush in order to lay the canvas smooth- 



go 



jijmt, j.i/ii> 



All Smojk/i/£f7olfaccos 





" Your Nose Knows" 

The Encyclopaedia Britannica says about 
the manufacture of smoking tobacco, *\ . . on 
the Continent and in America certain 'sauces' 
are employed • • • the use of the 'sauces' is to 
improve the flavour and burning qualities of 
the leaves." Your smoke-enjoyment depends 
as much upon the Quality and kind of flavor- 
ing used as upon the Quality and aging of 
the tobacco. Tuxedo tobacco uses the purest, 
most wholesome and delicious of all flavor- 
ings — chocolate! That flavoring, added to 
the finest of carefully aged and blended 
burley tobacco, produces Tuxedo — the per- 
fect tobacco — "Your Nose Knows." 



C GUARANTEED TO SATlSf^ 
OP VOUR KONFY BftCK 




Try This Test: Rub a little Tuxedo 
briskly in the palm of your hand to 
bring out its full aroma. Then smell 
it deep — its delicious, pure fragrance 
will convince you. Try this test with 
any other tobacco and we will let 
Tuxedo stand or fall on- your judg- 
ment— "IToifr Nose Knows." 





The Perfect Tobacco for Pipe and Cigarette 

<o Guaranteed by 



■icon »■ O CTATCO 
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Multiplexing the Telephone 



Marvel has followed marvel 
since Alexander Graham Bell in- 
vented his first simple telephone, 
the forerunner of the millions in 
use today. 

In these last four decades thou- 
sands of Bell engineers have devel- 
oped a system of telephonic com- 
munication, so highly perfected, that 
the same crude instrument which 
at the beginning could hardly carry 
speech from one room to another 
can now actually be heard across 
the continent. This is because of the 
many inventions and discoveries 
which have been applied to inter- 
vening switchboard, circuits and 
other transmitting mechanism. 

The vision of the engineers has 
foreseen requirements for increased 
communication, and step by step 
the structure of the art has been ad- 



vanced — each advance utilizing all 
previous accomplishments. 

No one step in advance, since the 
original invention, is of greater im- 
portance, perhaps, than that which 
has provided the multiplex system 
by which five telephone conversa- 
tions are ceurried on today simulta- 
neously over one toll line circuit, or 
by which forty telegraphic messages 
can be sent over the one pair of 
wires. As in a composite photo- 
graph the pictures are combined, so 
the several voice waves mingle on 
the circuit to be again separated for 
their various destinations. 

By this wonderful development 
the Bell System obtains for the pub- 
lic a multiplied usefulness from its 
long distance plant and can more 
speedily and completely meet the 
needs of a nation of telephone users. 




American Telephone and Telegraph Company 
And Associated companies 

One Policy One System Universal Service 



BOUND VOLUMES 
of Popular Science Monthly 

The most interesting and valuable book you can obtain 
is a bound volume of Popular Science Monthly. It is a 
history of the World's progress in picture and text. Each 
volume contains over 2,000 pictures, over 1500 new arti- 
cles, handsomely printed in a big book of 960 pages. 



Volumes are now ready as follows: — Vol. 
Vol. 89, July-December 1916; Vol. 91, 
Vol. 92, January-June 1918. 



88 January-June 1916; 
July-December 1917; 



Price per bound volume, postpaid, $2.S0 

Popular Science Monthly, 225 W. 39th St., New York 



ly over it. Screw the ridge-beam to 
the stem, bulkhead, and deck-beams 
with IJ^-in. brass screws, counter- 
sinking the heads flush with the sur- 
face. 

The two strips of oak forming the 
cockpit coaming-plates are now put 
in. These should be mortised into 
the top of the deck-beams and screwed 
solidly in place. The four cockpit 
frame knees are next screwed to the 
corners of the coaming-plate and deck- 
beams. As shown in Fig. 8, the inside 
of these knees are sawed out to form 
the oval shape of the cockpit. The 
short deck-beams that brace the deck 
on either side of the cockpit are now 
put in and screwed solidly to the gun- 
wales and to the coaming-plate. Fash- 
ion these with a tongue on the lower 
half, the same as the deck-beams. 

The hull is now ready for the canvas; 
but, before stretching this on, it is 
a good plan to put in the flooring. 
This consists of four white pine boards. 
Screw small }^-in. blocks on the under 
surface of each board where it bears 
against a rib. This will raise the floor 
sufficiently to let any water run 
through. The boards should be laid 
on each side of the keel, and the seat 
rests upon the end ones, as shown in 
Fig. 7, being supported by the keelson 
and a narrow strip running fore and 
aft and bearing on the ribs. 

Covering the Bottom with Camas 

Eight-ounce cotton duck will be 
found heavy enough for a light canoe 
of this design, and it is best to put the 
canvas on in one piece. If the boat 
is 27 in. beam, canvas of 40-in. width 
will be wide enough, and the hull will 
need five yards. 

GUNWALE/ . 
MORTI6t 
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MODTK%E. 

As the center mold is used only to 
give shape to the hull, it may be 
made from any 1-in. lumber at hand 

Stretch out the piece of canvas on 
the floor and pencil a mark down the 
middle of the strip. This will indicate 
the keel line. Lay the canvas on the 
bottom of the hull, stretch it as tightly 
as possible toward each end, and secure 
by partly driving in a few tacks — 
preferably copper tacks with flat 
heads, sold as "three-ounce." These 
will be about § in. long. 

After tacking the canvas along the 
keelson from one stem to the other, 
pull it as tightly as possible to stretch 
it over the center rib, and tack it 
on the top of the gunwale. Continue 
to work toward each stem, stretching 
the canvas lengthwise as well as cross- 
wise. Space the tacks about 1^4 in. 
apart on the gunwales and about 2 in. 

Cl 



"Through Express - 

for you alone 





We 'Back This Traae ^Mark 
With Our 'Reputation 



OFF to work! A quick, flying start — • 
a fast nerve-tingling run — and there 
you are! 

That's what a Dayton Bicycle will do 
for you. It is a "Through Express" — for 
you alone! 

Why walk, when you can ride a bike? 
Why wait for crowded street cars, when 
with a Dayton you can ride "to beat the 
cars." 

Dayton Bicycles have many pxjints and 
features of superiority. They are notable 
for the large number of drop-forgings 
embodied in their construction. The seat- 
post cluster, through which the seat-post 



must pass, is drop-forged. This is an 
important point, since the drop-forging 
gives the necessary strength, PLUS the 
"spring," which is vital. 

The crank is drop-forged, one-piece, 
of 40-carbon steel, spring-tempered 
in oil. 

At every point where a drop-forging 
can be used to advantage, it IS used in 
a Dayton. 

Dayton Bicycles are built for those who 
appreciate quality — and demand it. Some 
of the Dayton's many mechanical advan- 
tages are indicated below. 



Write to us for Catalog B-8. It is Free 

Cycle Dept., THE DAVIS SEWING MACHINE COMPANY, Dayton, Ohio 



^ One-piece drop<(orged cranki. Hobbcd sprocket*. 

2 Special design rear fork, eivlng extra clearance be- 
tween wheel and fork •ides. Flush rear fork end*. 

3 Drop-forged seat-post cluster, givinK extra strong 
grip on seat- post. 

4 High-grade padded leather saddle with double ectloo 
springs. Leather tool bag and complete tool equip* 
ment. 

5 Seventeen process enamel finish of Dayton Car* 
mine. Tough and long wearing. Heavy coat of 
copper under all nickel plating. 




6 

anide 

7 
8 
9 
10 



Dust-proof head adjustingcone. Extra large High 
Duty ball bearings. Cones case-hardened in cy* 

Outside Joint-head construction. Eleven inner re- 
inforcements in frame, all dip-brazed. 

Double anchored fork sides with solid steel spool 
between plates. 

Front hub and cups of special design turned from 
solid steel bar. Two-point frictionless bearings. 

Seamless crank hanger bracket, extra reinforced. 
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MAZDA 



"Not the name of a thing, 
tut the mark of a tervice" 





A MAZDA Lamp for every purpose 



Mazda is the trademark of a 
world-wide service to certain 
lamp manufacturers. Its pur- 
pose is tocollect and select scientific and 
practical information concerning pro- 
gress and developments in the art of in- 
candescent lamp manu''acturing and to 
distribute this information to the com- 
panies entitled to receive this service. 

Mazda Service is centered in the 
Research Laboratories of the General 
Electric Company at Schenectady, N. Y. 
The mark MAZDA can appear only on 
lamps which meet the standards of 
Mazda service. It is thus an assurance 
of quality. This trademark is the prop- 
erty of the General Electric Company. 



RESEARCH LABORATORIES OF GENERAL ELECTRIC COMPANY 




TSJOW that the war 
is t>ver. Arts and 
Crafts throughout thp 
^vo^l(l will come inlft 
tijeir own again. For 
the expert draftsman 
an<l equally ft>r the be- 
Rinner. the universally 
appreciated long estab- 
lishnl VENl'S PEN- 
CILS make for eaj^ier. 
quicker, better work. 

/ 7 hlack degrees 
en snflesl to »II hardest 

Kor bold heavy linef* 
6B-SB-4B-3B 

iHtr Rencral writinK and 
sketchins 

ZB-B-HB-F-H 
Kor clean fine linos 
2H-3H-4H-5H-6H 
For delicate thin lin<-s. 
maps 

7H-8H-9H 

SPECIAL 14c OFFER 

Send I -I ci-nts for ^ trial 
samples mentioning df. 
KTcc-s, AftLT Vdu find 
how perfect \'ENUS 
Pencils are, buy them 
resuhirly at your dealer. 

AMERICAN LEAD PENCIL CO. 

246 Fifth Ave, Dept. A., New York 

and Clapton, I^)ndon, Eng. 
Of all stationers and stores throughout the world. 



ims 

JLS 




AUTO-WHEEL BOOKLET 

and FREE FELT PENNANT 

Soml us the name-! of tliree coaster wacon 
dealers, mentioning which handle the Aut<»- 
Wheel and we'll send ynu a beautiful Kelt 
Pennant FKEE. and tell ynu all abciut the 
wonderful Auto-Wlieel Coaster and the pat- 
ented A»it<>-Whrol Convertible Roadster. 
Wouldn't you like to orKanlze a Coaster Club? 
it's sreat fun. ICvery member receivrn a 
cap and llie Captiilii a Ki>erl:d rup. When 
you write, be sure to ask for fntl Iti- 
formailon and the new Auto-Whe<-l 
Hooklet. It's brimful or infor- 
mation you should have 




apart along the keelson, but drive them 
only part way in. When the canvas 
is stretched, take up any wrinkles 
that show, and drive in all the tacks, 
trimming off the overlap along the 
gunwales. The tacks along the keelson 
may now be pulled, since the outside 
will be screwed on here later on. The 
canvas at the stems must be folded 
neatly to fit into the rabbet which has 
been cut in the stem to receive it. 
The fold of canvas may be covered up 
later on. 

Slrelching the Canvas Dtck. 

Five yards of 40-in. duck will also 
be needed for the deck covering, and 
this should be attached in one piece. 
Draw a pencil mark down the center, 
and fasten the two ends with a couple 
of tacks partly driven into the top 
of the stems. Now stretch the can- 
vas as tightly as possible lengthwise, 
and fasten with six or eight tacks 
partly driven in along the center line 
into the ridge-beam. Working from 
the center toward one end, stretch 
the canvas over the gunwales on each 
side and tack in the center of top rib. 

The edge of the canvas should be 
folded in about J 2 in. to prevent the 
canvas from pulling away from the 
tacks. Space the tacks about ] ■> in. 
apart. The heads of the tacks will 
be covered up later on when the half- 
round fender-wale is screwed in place. 

To cut out the canvas covering for 
the cockpit, carefully cut away the 
cloth at least 4 in. inside the cockpit 
frame, stretch the canvas tightly, slash 
the cloth at intervals, and pucker to 
make the canvas fit the oval cockpit, 
then tack the edge to the inside of the 
cockpit frame. 

The Coclipit Coaming 

To bending the cockpit coaming into 
place, first give it a thorough scalding 
to make it pliable. If no steaming 
facilities are at hand, wrap the board 
with plenty of cloth and pour boiling 
water over until it is in condition to 
bend. If a perfectly oval cockpit 
is wanted, the coaming must be "cut 
off to the right length to have the ends 
butt against each other in the center 
of the sides. However, the coaming 
may be bent to shape and the ends 
joined in front in a V-shaped point, 
if preferred. In cutting the coaming, 
do not get it too short, but allow at 
least I4 in. more than seems necessary, 
to prevent the joint from spreading 
apart when the board is screwed 
solidly into place. Attach with brass 
screws, countersinking the flat heads 
quite flush. 

While a fairly good finish is gained 
without it, a piece of small quarter- 
round molding may be steamed and 
bent around the coaming along the 
deck to cover up the paint. First 
make the joint water-tight by calking 
with a few strands of candle-wicking, 
then brush on a little white lead paint. 

The two strips of half-round mold- 



No Other Typewriter 
Can Write as Beautiful a Letter 

As the 

Multiplex Hammond 

**Writing Machine" 



Two things you are entitled to 
when you buy a typewriter are 

Uniformity of Type Impression 
And Perfect Alignment 

You get both when you choose the 
Multiplex Hammond. As an example, 
note the following reproduction of Multi- 
plex writing: 



Dear Sir: 

Your oommunio at ion i e 
before me and I accept 
your i>roposition, PRO- 
VIDING YOU CAN ASSURE 
ME THAT you will prO" 
t ect my t err it or 



Thtt Impretaion of every letter Is the same, and 
the allgumeat Is perfect — It caimoi be otherwlac. 

Ev«n th« BmBtaur can write us neat appearlnf; 
letters from the beginning as tbe experienced 
operator - 

No Other Typewriter Can Do This 

The Multiplex does this because of Its auto- 
nuitic action, Klving cach letter the same uniform, 
print stroke. As all of the ninety characters are on 
one shuttle, the alignment mtist be permanent, 
anil It 1h impossible to "pile" type. 

Instantly changeable type Mt» enable the writer 
to change from one set of type to another at will — 
"Just turn the knob." 

The Multiplex wTttce many atylra of type in 
many lanKuagee. 

"The Typewriter of Paraonality" Is the name 
earned by the Multiplex. 

The Multiplex is revolutionizing typewriting 
because it is unlike any other typcwrln-r. 

The Power of Emphaaia can 
(■ put into lypcwrUliit! only 
the Multiplex, just as you 
with the spoken word, 
'-ft us tell you more about 
ihp Multiplex — why It is 
uften referred to as "Many 
tytH'wrlters In one." 

Deecriptive booklet 
■ent free upon rciJUCSt. 

Mail the Coupon for It 
now, 

A PORTABLE lUodel 

WcIrIis only II pouiidH. b it ddiw exactly the 
same work as the remilar model. The logical type- 
writer for the home and for traveling. Ask for 
special folder. Write your name, address and 
occupation In I lie xpace below and mall to — 
Hammond Typewhitkb ('o.. Kis E. GgUi St , New Yokk Crrv 




Address :_ 



Occupation : 



"tTGetAfioodJob. 



You have the requirements necessary to hold a good 
30h— but Ho yrva know how to jret one? This book, en- 
titled "Cettinc a Good Job/' will toll you how. 
i{a<tL<d on the practices followed by bia. successful 
_employers. it (ells, what lodo and say— how to make 
appUcrttioiia by letter— how to get per- 
sonal interviews— what kind of job to 
choose— references, how to use them— 

:;niiwerlnK ndvertiaomcnts — Iq all — 13C> 
thinKH you should know. It costs a dol- 
lar and may b« worth tbousaoda to yuu. 

MONEY BACK 

S« nd a do I Inr bi 11 , stamps ormon r y 
orii*r with ymr nnme and ad- 
drcM. Wt-w()ra*nd thebooltat 
, once, liacit five days and 
turn it If you don'tthlnk it worth 
hn dollar. Ycnur tnotiey back if 
I don't kotit* It. 



ELECTRICAL ENGINEERS' HANDBOOK 

This book is a handy reference of Useful Tables. 
Mechanics. Electricity and Magnetism. Direct Current 
Dynamos and Motors, Electric Batteries, Alternating- 
current Apparatus, and many other kindred subjects. 
414 pages, 238 illustrations. Price SI. 00. postpaid. 
Popular Science Monthlr, 225 W. 39th St., N. Y. Cty 




ing are now screwed to the outside 
of each gunwale to cover the heads of 
the tacks, thus making a bufifer or 
fender-wale. The ends of the molding 
are planed down to a neat taper on 
the outside where they fasten to the 
stem piece. These are attached with 
brass screws, the heads countersunk, 
and the holes filled with putty, colored 
to resemble the paint to be put on 
the canoe; thus assuring an even 
coating throughout. 

The Outside Keel 

The oak strip for the outside keel 
is now attached. This fits into the 
mortise on top of the bottom ribband 
and is screwed solidly to the stem 
pieces with brass screws. In attach- 
ing the keel to the keelson, do not drill 
a hole through the ribs, but turn in the 
screws between, otherwise the back- 
bone will be unnecessarily weakened. 

As to paint, nothing is so satisfac- 
tory as a dark green. It is attractive 
and serviceable, and is especially de- 
sirable for the deck, because light 
colors hurt the eyes by reflecting too 
much light. Five or six coats of paint 
will be required to fill the canvas 
and make a smooth surface. The 
more paint applied the heavier the 
craft will be, and if a very light- 
weight canoe is wanted, simply give 
it a single coat of paint, and apply 
more as needed. 

The Double-Bladed Paddle 

The paddle is made with a ferruled 
joint, like a fishing-rod. While the 
paddle can be made, it would be better 
to buy one, as in this way you can get 
the paddle best suited to your weight. 
The 10-ft. length is a good one, and 
the blades should be oar-shaped, with 
the ends protected by strips of copper 
or brass. Spruce makes the best 
paddle. That the edges may "feather" 
or cut the air, the blades are turned 
in the ferrule until they are at right 
angles with each other. Dip-cups are 
sometimes used to prevent the water 
from running down the shaft, but only 
the novice uses them, since it requires 
but little paddling experience to acquire 
the knack of throwing the drip ahead 
and away from the canoe, as the pad- 
dle is rolled in making the stroke. 

The Sailing Rig 



While a canoe 
of this light de- 
sign is not satis- 
factory for beat- 
ing against the 
wind, a sail is 
often of great 
assistance when 
running before 
the wind, and 
the lateen rig 
illustrated in Fig. 
9 will be found 
very handy 
on a cruise. 
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The Spring 
Adds Speed 

The long, live spring 
in the "YANKEE" 
Quick Return Spiral 
c" .— Ratchet Screw-driver 

relieves you of much 
of the work of driving 
and drawing screws. 
Saves about half your 
time too. 

Just PUSH on the 
handle — ^and the spring 
pushes it back, ready 
for you to push again. 
The spring holds the 
blade snugly in the 
screw-slot. 

To draw the screw, 
just move the Ratchet 
Shifter and— Push! The 
Spiral Ratchet works 
just as well in reverse. 
And speed? Fast as 
you can move your hand. 
V'ou can't outspeed the 
Return Spring. 

Best of all, you can work 
one-handed ; 'way up over 
your head and in awkward 
places where you can't • 
■ — ■ use both hands. 

Right- and left- 
hand Ratchet and 
rigid adjustment, 
at the touch of 
your finger to the 
shifter. 



riGio 

Either screw-eye or 
hinge may be used 



"YANKEE" 

Quick Return 
Spiral Ratchet 
Screw-driver 



With three sizes 
of bits. 

No. 130 — Standard Size 
(illustrated) Price $2.70 

No. 131— Heavy Pat- 
tern Price $3.S0 

No. 135 — Light Pattern 
Price $2.15 

Your Dealer Can 
Supply You 

The ■■YANKEE" 
Quick Return Spiral 
Ratchet Scrow-driver 
makes a practical and 
powerful Push Drill, too. 
You can obtain the 
following ■■YANKEE" 
attachments; C hack 
and Eight Drill-points; 
Screw-liolder; Screw- 
eye holder; Counter- 
sink. 



Write for this free 
•■YANKEE ' Tool Book 
showing "YANKEE" 
Tools in action; better 
ways of drilling, boring, tapping, 
and driving and drawing screws. 

NORTH BROS. MFG. CO. 

PHILADELPHIA 



YANKEE 
Itools 



9.5 





The 
Distinctive 
Mouthpiece 

BEDMANOL is the successful result of ten years 
of careful experiment and research work to find 
a eabstance for pipe ni ^uthpieces, cigar and cigarette 
holders possessing the beauty of natiiral amber yet 
none of its frailties. 

The wonderful 'charaderlof this man-made amber, 
its beauty, luster, and transparency ; its toughness, 
non-inflammability, and durability ; and because it is 
remarkably adaptable to hand-cutting and fashion- 
ing into beautiful forms, make it the fastidious 
smoker's preference everywhere. 

Redmanol pipes and holders are for sale by leading 
dealers. If your local dealer is unable to supply you 
send us his name and ue will see that you are supplied. 

Redmanol Chemical Products Ca 

Dept 6 Chicago, IlL 

[EDMANOL 

"5:o». ^ The Perfect Mouthpiece 




Pi'lxi, 
it to is}. 
Cigar and 
Cigarette 
Holdm, 
jjetoilo, 



THE CONSTRUCTION OF SMALL 
ALTERNATING CURRENT MOTORS 

By A. E. WATSON 

Profeswir til Electricity Bro»n Univcriiily and 
m Well-known Writer «m Kle.-triciil Tu|.lc8 
79 Pages. 47 Illuslralluiis Price, postpaid. $1,011 

Popular Science Monthly, 225 W. 39th St., New York 



.Most Valuable Teckno-Chemtcal liecetpt Hook 
Twentieth Century Book of 

Receipts, Formulas and Processes 

Edited by GARDNER D. HISCOX, M. E. 

( lotli. iirli-i- jifistpiiUJ, ?:i.<Ml; half nionircn, S4.0(l 

Popular Science Monthly, 225 W. 39th St., New York 
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THAHAMOHra 



A New Business— Big Business 

A Business to Enthuse Over— The "Ideal" Lawn Mower Sharpener 
A new invention that sharpens lawn mowers scientifically — 
perfectly, wonderfully; does the work as nothing else can. 
r.Francissays:"lhave I I Earns $22 One Day 

sharpened 289 Lawn ^ GOOD BUSINESS KIitut SmiKy. Albia, In., writes. 
Mowers so far thi.s month. DDm>ndTink« "1 hiive sh«rpan«cl 2Jluwnmowera 

and I intend to make it proposition to.iay."-ri-'.oo daily taminBs is 

400." He charged $1.00 per Wm. D. Troutnrr. ID , says. somemoiicy. 
mower. If he sharpened the Ml^!!rSha™^^inJfr^mo?hJ.? K. W. MoCormick wy.: "Havo 
full 400 mowers, he earned ."iwtvi 12 1",^ m"l«S^^^^^ had "Id..!" only is da>-,H^h.rp- 

$400 In One Month. yoTc.n ha?;The b^o kiid •"•<•, M^J""rr' S"""" °' 

•■IDEAI." paid for ilself ofbuaine... ahc«i_ Tli.t ,„ai.,ng 

in less than a week. I I 5117 in Two Weeks 

Yah Qf'arf' Mnuf town too smaU. Lawn Mowem all dull — 
■ Iftl Jlfll I I^Uwv owner doesn't know where to (tet it sharpen©!. 
Mowini; the lawn dreaik^l because of dull or improperly sharwotJd mowor. Lawn 
mowintf healthful, invigorating ami ph-a.<ant when mowu'is 'Ideally" sharpenetj. 
You do the work Bcienlilii-ally — you arein hii^ tlemand. 

Lawn Mowers Sharpened to Razor Edge 

People ^lad— owners delinVit inmowin(r lawn with mower nharpene«inn an" W«ai." 
Mower runB liKht — click — click — click — and tliQ BJUSB id cut. build permanent 
bosiness for yourself. Start nowl 

IVr»e Today pro'IJsTtISn ■ | 

If you are hon«»t w.' will ar- W 

ranue fur payment*. FREE — ^ USC TtttS — Matl ft WOUav I 
wc nave detailetl illustrated 
book to send yoo. Write today ROOT-HEATH MFC CO 

for our propoaiUon. A _ ,, ^ Y ' vi ' "T »*• ^ »• W. 

Tno ROOt-Heatn^ send me at once details of your com- 
MfKe Co. .W -• 

Departmant 27 
i High Sti. ^ 
Plymouth,^ Addresa 
Ohlo^ 
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The short mast is 4 ft. long and about 
i}4 in. in diameter. The yard is 
7 ft. 6 in. long and about }g in. in 
diameter. The boom is 6 ft. 10 in. 
long and the same diameter as the 
yard. Spruce can be used, but bam- 
boo is the lightest and strongest mater- 
ial. Fishing-poles, known as bamboo 
cane, can be used for the spars. 

A good way to step the mast is 
shown in Fig. 10. A large strap- 
hinge is attached to the forward 
deck-beam, and the lower flap is cut 
off and bored to fit the mast. The 
foot of the mast fits into a wooden 
block screwed to the floor-board. 
A screw-eye may be used in place of 
the hinge if desired, but the latter 
folds up when not in use. 

The sail is attached to the mast by 
means of a ring lashed to the yard, 
which fits over a pin driven into the 
top of mast. The yard is attached 
to the boom by means of connecting 
rings, made by screwing two screw- 
eyes in the end of the yard and boom 
(if bamboo is used, drive a wooden 
plug in the end to screw the eye in) and 
connecting the eye with a brass split 
ring. A strip of half-round brass, 
bent as shown in the drawing, is 
screwed to the boom and forms a jaw 
which holds it to the mast. 

How to Repair Your Canoe 

Repairs are easily made, in canvas 
craft, by coating a patch of silk or 
muslin with shellac varnish. The 
shellac made by dissolving orange 
shellac in alcohol should be about 
as thick as molasses, and may be 
smeared on with a flat stick. A 
special marine or canoe glue is also 
put up for making repairs, and every 
canoeist should keep this shellac on 
hand. The water will soften the shel- 
lac in time; but if a coat of paint is 
brushed on after the patch is thorough- 
ly dry, it will last for years. When 
there is plenty of time for making 
repairs, coat the patch with spar 
varnish, and paint on another coat 
over the patch after sticking it down. 
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A Simple Box for Holding 
Spark-Plugs 

A DEEP cigar-box, of the size in 
which fifty cigars are packed, 
makes a good foundation for a box in 
which to keep automobile spark-plugs. 
It may serve to carry extra plugs in 
the car, or to protect all of the plugs 
of an engine while the car is being 
overhauled. 

The first step is to tear off the 
cover, and make a sliding top out of it 
by cutting grooves near the top of three 
edges of the box. Then get a block of 
wood that fits snugly inside of the box, 
after which bore six or more holes of 
a diameter slightly larger than the 
thickest part of the plug. 

Smaller holes can then be drilled in 
the bottom of the first ones to take the 
bottoms of the plugs. — Jos. Brinker. 
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It Prevents the Accidental 
Closing of a Switch 

THE accompanying illustration 
shows a simple arrangement for 
preventing the accidental closing of a 
vertically mounted knife switch. It 
consists of a 
small box, made 
either of wood 
or fiber, prefer- 
ably assembled 
without the use 
of nails or 
screws, so pro- 
portioned that 
it will fit over 
and inclose the 
lower clips of 
the double- 
throw switch. 

When it is de- 
sired to keep 
the switch 
open, the box is 
placed over the 
lower clips and 
the switch 
blades are 
pressed down 
against it, thus 
ment. — Peter 




The box is held in 
position by theweight 
of the switch blade 

preventing its displace- 
J. M. Clute. 



A Dirt-Guard for Use 
Overhead Boring 



in 



A SIMPLE and inexpensive guard to 
protect the eyes of the man drill- 
ing, and to keep dirt from falling upon 
machinery beneath, is shown in the 
accompanying sketch. 

A funnel of suitable size made of 




'A cardboard funnel on a drill used for over- 
head boring keeps chips from falling 



cardboard — or even newspaper may 
be used — is shaped over the drill so 
as to divert grit and chips into it. 
When the work is finished, the guard 
is easily slipped off and placed aside 
for future use. — Ernest Schwartz. 




When Nature Awakes 



When the country opens up, and 
soft winds bring the woodsy per- 
fumes of Spring — who can resist 
the call of the Great Outdoors? 

This year, see the real country — 
distant woods and hills and streams 
that rails don't reach. Ride a 

Har ley -Davidson 

Then the whole countryside is 
yours — for long Sunday jaunts or 
just for breezy spins in the twi- 
light. This sturdy, dependable 
motorcycle will always get you 
"there and back "- and at less cost 
than any other form of quick 
transportation. 
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Popular Science Monthly 



PATENTS 



IF YOU HAV E A\ INVT.NTIOiX 
which you wish to patent >ou can 
write fully and freely to Munn&Co. 
for advice in regard to the best way 
of obtaining protection. Please send 
sketches or a model of your invention 
and a description of the device, explain- 
ing its operation. 

All communications arc strictly confi- 
dential. Our vast practice, extending 
over a period of seventy years, enables 
us in many cases to advise in regard to 
patentability without any expense to 
the client. Our Hand-Bookon Patents 
is sent free on request. This explains 
our methods, terms, etc., in regard to 
"PatenU',' Trade Marks, Foreign 
Patents, etc. 

If you ar« a reader of the 

SCI ENTIFIC 
AMERICAN 

you are probably aware of the 
fact that it has a special appeal 
to the inventor. Each issue 
contains a description of a 
large number of recently pat- 
ented inventions. Pending pat- 
ent legislation as well as the 
most recent rulings of the 
Patent Office and the courts 
are considered in its columns. 

MUNN & CO. 

SOLICITORS OF PATENTS 
683 Woolworth BIdg., NEW YORK 
and 

624 F Street, WASHINGTON, D. C. 



Unusual 

Investment 
Opportunities 

With the world again following peaceful 
pursuits, new iinanciali commercial and 
industrial developments should unfold 
unusual opportunities to foresighted in- 
vestors. 

It is the consensus of expert opinion that 
the United States, in the next few years, 
will enjoy unprecedented prosperity. 
This certainly should be reflected by a 
vast improvement in security values. 
Invite us to send you our fortnightly 
publication. 

Investment Opportunities 

Riving up-to-date information rcgardins 
the clTcct of current events on securities, 
(jet the facts by cf)nsulting data contained 
in the Slattery Library. W rite for cata- 
logue 2-PS, including booklet explaining 

Investment Securities 

40 Exchange Place, New York 
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Bungalow Books 



Fatare Homes New with 
cmj Plins of Cslifomia Homes 

- lifiicd for comfort, bcaun and 
n'l.iplal>ilitv to any cliiiiale. 

"Repmcntalm Cal Hnmes" 

51 n JUS, J.!500 li- jrocu-boas 

■ "ffesi Cmji Bwralttws** 

72 Plans, Sl?ClO to |;2=iOO-(50cty 

"Utile B^lows" 

40 Plans, fSOO to $20(K>-40rts 
^ Send tt-SO for all 3 books apd get book ol |*i»¥7T? 
7S ipf-cial p1an<i. also Garage pbns P IvILCt 

^f 'ttfv ^»r* if Mot xafinfltd 

E. W. STILLWELL & CO., Architaeta 

737 Han n« Buildlns* Los Anc^oa 
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A Merry-Go-Round Driven by the Wind 

You can meike it yourself 



THE illustration shows a wind- 
driven merry-go-around designed 
for use at the shore or mountain- 
side where there is a breeze almost 
daily. There are swings for two per- 
sons, and a seat for the operator at 
the center within reach of a cord which 
controls the machine's motions. 



10 ft. of canvas 4 ft. wide. 

200 ft. of No. 12- to 15-gage wire. 

Rope, heavy twine, nails, cesters, 
and pipe. 

The design is such that it can be 
readily changed to meet the desires 
of the builder or conform to the ma- 
terials on hand. For this reason, few 




A contrivance that offers the double advantages of being easy and 
inexpensive to build and a sure-hit amusement for the children 



A 15-ft. mast, held upright by three- 
guy-wires.'revolves upon a small stump 
or flat block. Four arms radiate from 
the mast, supporting sails and swings. 
The sail control is shown in Fig. 1. 
Pulling the cord down exposes the same 
amount of canvas on each arm to the 
wind, and stops the machine. The 
weight of the merry-go-around is 
carried on six or eight casters set in 
the mast end, as shown in Fig. 2. 
A method of cutting the sails is shown 
in Fig. 3 ; Fig. 4 shows the top bearing. 



definite dimensions have been given. 

This type of a wind merry-go-around 
has been evolved from a study of a 
number of tests made with a horizon- 
tal or sailing windmill. In the ex- 
perimental windmill various shapes, 
sizes, positions, and materials for sails 
were studied. It was found that in- 
creasing the number of sail arms does 
not proportionally increase the power. 
This is due to blanketing, or the pass- 
ing of one sail before another, thus 
momentarily cutting off the wind. With 



WIRE. 




The sail control and how it operates to start and stop the 
machine, which can be made to brake either slowly or quickly 

and Fig. 5 the guy-wire anchors. The four sail arms the wind is turned from 



materials needed are as follows: 
One 15-ft. mast. 

Four pieces for arms 8 ft. by 6 in. 
by 1 in. 

Four 4-ft. sail-masts. 
Four 4-ft. booms. 
Several shorter lengths. 
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a sail twice in each revolution, making 
a total of eight eclipses to a revolution. 
With six arms there are eighteen eclip- 
ses, and with eight arms (the number 
used in many Chinese mills) there are 
forty. A sail unit of two sails is more 
powerful than one large sail. 




ICON Pipe FIGE 
3PIKE.- 





The stays should have some form of adjust- 
ment, as they will frequently need tightening 

Again, in one revolution the boom 
of each sail is flung over to take the 
wind. In winds of thirty miles an 
hour or more not only a great wind 
pressure on the sail but an increasing 
centrifugal force whips the boom over, 
tearr,^ it loose or snapping it in two, 
unless, of course, the mill is shut down 
or some compensating device is em- 
ployed to prevent it. 

Further, canvas sails, bellying a 
trifle before the wind, but stretched 
tight to prevent flapping, give one 
himdred per cent, more power. 



BurningAir in an Atmosphere 
of Illuminating Gas 

BURNING a jet of air in an at- 
mosphere of illuminating gas can 
be easily accomplished in the fol- 
lowing manner: Insert in the bottom 
of a lamp-chimney a two-holed stop- 
per carrying glass tubes, as shown in 
the diagram, tube CD being about }^ 
in. in diameter. On top of the chim- 
ney, place a 
piece of as- 
bestos paper 
with a hole 
in the center. 
Place the 
palm of the 
hand over the 
top of the 
chimney, and 
turn on the 
gas. 

The air is 
quickly .ex- 
pelled from 
the chimney, 
and the gas 
may be light- 
ed at C. Now 
remove the 
hand from the 
top of the 
chimney, and 
the burning 




Gas 



Illustrating how one flame 
will bum over the other 



jet will rise to the position D and 
continue to burn. The gas may now 
be lighted at A, and the air drawn 
in at C will burn at D surrounded 
by an atmosphere of illuminating 
gas.— Floyd L. Darrow. 



Quick Relief! 

When you see 
red, and your 
teeth come to- 
gether with a 
click, and you 
could break a chair or 
something — don't do it! 
Grab your pipe, jam it full of 
good tobacco and light it right 
away. A few minutes later you'll 
be glad you did so. 

But in that few minutes you want a pipe 
that won't talk back. You want a 




welUriqtort 

UNIVERSAL^/ PIPE 



The W. D C. triangk 
traJe-mark has been the 
s'gn of supreme pipe value 
for more than 50 l/ean. 
It Is on not only eixry 
Wellington, but also on 
other pipes thai we make of 
eoery style, size and grade. 
Price for price, grade for 
grade, there is rm better pipe 
made than a IV. D. C. 



A Wellington never sputters or gurgles or hands you 
anything you're not looking for. The well keeps all 
moisture and loose tobacco to itself. The big, 
satisfying draughts of clean, cool, sweet smoke 
flow up, away from your tongue, through the 
top opening in the bit. 




The Wellington is the real thing, right through. The bowl is genuine 
French briar, seasoned by our own process, so as to break in sweet and 
mellow. The bit is solid vulcanite. The workmanship is fine. 

You ought to have a Wellington. It's chosen oftener than any other 
pipe. All good dealers offer Wellingtons in many shapes, sizes and grades 
at 75 cents and up. There is no better value in a pipe. 

WM. DEMUTH 8t CO.. NEW YORK 

world's largest pipe manufacturers 



AGENTS 

Gold and Silver Sign Letters 

For Klori- fmiita. off!, « «>ndow« and kImh niKi» 
ofallkindfi No oxpcrionco neoeMary. Any- 
one ran put lliciii on and niAko money right 
from tho stAtl. 




$30.00 to $100.00 a Week! 

You can flcll to nrarby trade or tnvel all ovi?r 
the rountrj-. There is n bia demaod for win- 
ilow Jiittcrinc in every town. Send tot Fr*e 
Samplea and full particulara. 

Liberal Offer to General Agenta. 

METALUC LETTER CO., 400 N. Clark St. Chicago 



Build Your Own PHONOGRAPH 



It's Easy With Our Help 

A few hours intereotlnc work 
oaves tnnny dollara and civea you 
a machine exactly to suit your 
id«KU. We furniah mMorm, t..n« 
arms, cbsb material, blue prints 
aikd full inatructiuna. Daya any 
record Yoa can make fine prof- 
it buildine pbonosrapba for yoor 
[ri«nda. 

Write Today for Our Fre^ 
Blue Print Offer 

Aeenta wanted for our 
ready built phonosrai^a 

Cboraleon Phonograph Co. 
€04 Monger Bldg.. Elkhart. Ind. 



SAVE 
OVER 
HALF 




-ACTIVE SERVICEf 



$1-25 



1 



hi r !? "ny hiislncss man or woma.i. Unwiuiled (or Koncral wrltlns. 

bllUni; nil nK anrt mnnltnldlna. Made .it pure vulc.mlzcd rubhcr with ucm-rnrrosivp 



Your name In Kold Inlay, 36c. I- REE: Liberal supply ol Ink witb retail orders. ■ 



J. L. ULLRICH & CO.""" "^""^ 



Good pro6ta. 

27 Thames St., New York 
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MORE Finger Print Experts are 
needed. Men who are masters of 
this profession are scarce. The de- 
mand for Finger Print Experts is great. 
As a special inducement we will give you 
free of charge our new easy reading 
course in Secret Service Intelligence if 
you act at once. 

Be a Finger Print Expert 

Build up a business on the basis of a 
trained brain. You can do it as a master 
of the Finger Print profession. There is 
crying need for Finger Print Experts right 
now and the demand for these trained 
men is growing every day. A profession 
tliat offers wonderful opportunities for 
advancement. Governments, corpora- 
tions, police departments, institutions 
and individuals have constant use for 
these specially trained men. The work 
is fascinating and 

The Pay is BSgl 

No special education is necessary. You 
can become a master of this profession 
by studying at home in your spare time. 
Expert Finger Print men travel all over 
the country solving mysteries that baffle 
all others. They are important men and 
highly regarded and envied by every one. 

Mail the Coupon 

Get fiJl information about this great pro- 
fession and our big offer of a free course 
in Secret Service Intelligence. The mas- 
tery of these two closely allied professions 
places a brilliant career within your grasp. 
Achievements that will immediately 
place the stamp of success upon you, 
are now possible. Send this coupon for 
full information NOW. 

University of Applied Science 
I Desk 1204. 1772 Wilson Ave., Chicago '" 

z Gcntlproen: Without any obligations whatever, send me 
: your new KRKE book on Flnecr Prints and your oiier of 
s a free course in Secret Service InteUlgeooe. 



S Name < 

5 Address 

\ Ag* Occupatio% 



?90to*250aMont| 
Fi-eeBoplcTellsHoyi 



SIGNAL 
ENGINEERINC 

. 

" A Trained men are in big demand at 
good salaries by the Si;;nal De- 
] partment of every large railroad 
»' in the United States. 
Torlny aic opportuniliK ate bijBcr and belter than ever. 

RAILROAD SIGNAL MEN 

are artrently nee.!w1 at iiaUHr-i ranirinK f roin tltn to «2Sfl a month. 
The traininir nr.o*r««anf to iret Btarted in thl* faannalinz work 
can he esBtly aociuircil at home by any ambitiOTJ* man. 

Writr tn.lar for Fr«-« Book. Got all the f''*''",*^'"^?. J^- 
I«ttrn abool the hl» po^itiona op*n throuEbodt the Unifr.t Statea. 
L«&m alt about our bi« special fro« outfit. Write a letter or 
poatfard or smnd couiion now. 

DKP\RTMKNT OF SIGNALING 
1810 WiNon Xvp., Room 1204, <^liicafto 

DEPARTMENT OF SIGNALING 

1810 Wilson Ave., Room 1204. Chlcato 
Pleaae awnd me ah9olat«>Ir fw anil prepaid, wlthool obliratiiMf 
me In any way. your new book on Signal Kneineerin*. Ata« all 
the facta on thia proflubls work and yoor Sp«cial Fraa Uutot. 

WauM 

Adirm* 

OeeuiMtMm 

SPECIAL NOTR— If yon join the Army or Nary h^form complat- 
btg your coarse . alT paymcnta will ba pofltpon«d until yea retam. 



Protecting Drop Cords 
Over Machinery 

WHERE drop cords to electric 
lights are installed over mach- 
ines that use a constant flow of oil 
the re-inforced 
cord near the 
soclcet is sub- 
jected to con- 
stant h a n d - 
ling by the 
operator with 
oily hands. 
This causes 
rapid deterior- 
ation of the in- 
sulation, bad 
appearance, 
and eventually 
trouble at this 
point. The fol- 
lowing method 
of overcoming 
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Safety first 
for drop cords 



this evil is cheap and easy and quite 
satisfactory. It also acts as a strain re- 
lief for the cord terminals. 

Referring to the illustration, which 
shows the construction clearly, it will 
be seen that the device consists of a 
fiber tube about 4 in. long with an 
inside diameter of i"^ in., which is suffi- 
cient to cover the threaded collar of 
the socket. This tube has a hole 
drilled near one end to slip a round- 
head machine screw, that is turned 
into the hole, in the socket collar pro- 
vided for the bushing set-screw, thus 
fastening the tube firmly to the socket 
cap. After it is in place sealing wax 
is poured in. 

Poultry Nests on the Spokes 
of .a Wheel 

A NOVEL place for hen's nests ia 
shown in the illustration. An 
old carriage wheel was mounted on its 
axle and the axle set vertically in the 
ground. Between each two spokes 
is a space convenient for a nest. To 
hold the nest, mesh wire was hung 
between, slightly slack so that it would 
bag. Into this was placed straw or hay 
for the nest. — J. A. Montgomery. 
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This Is a Handy and 
Versatile Tool 

DENTISTS use a machine called a 
dental engine when drilling teeth. 
The shaft is flexible, and the dentist 
bends it this way or that, to suit his 
convenience. When the drilHng is 
finished he removes the drill and puts 
on a sandpaper or emery disk, or 
even a small circular saw. What a 
handy thing this would be for the 
work-bench— but the price of one of 
these machines is considerable. How- 
ever, at slight cost, one may be made 
and is wonderfully convenient. 

A brass or steel coil spring is pro- 
cured about two feet long and about 
as big around as a lead pencil, shown 
at A, Figs. 2 and 3. To one end of 
this coil a short, rigid shaft, G, Fig. 2, 
is fitted, the coil coming up over the 
shaft and close against the collar, 
F . The coil and shaft are then 
soldered to each other so that they turn 
together. The same is done with 
another short shaft on the other end 
of the coil, A and O, Fig. 3. This 
makes a complete flexible shaft with 
a short, rigid shaft at each end. 




An apartment-house for hens which 
can be revolved to obtain the eggs 
without moving from one position 
100 



Diagrams of flexible shaft and 
connections of dentist's drill 



Another coil spring, somewhat larger, 
about one inch longer, and of bigger 
wire is used as a sleeve. Into one 
end of this is fitted a bushing K, Fig. 2. 
The sleeve B is brought up close to 
the shoulder of the bushing and sol- 
dered to it. 

A rubber tube or cover, C, Fig. 2, 
is slipped over the whole thing, coming 
up against the shoulder of the bushing. 
After this is done the other bushing, 
A', Fig. 3, is put in place, that end of 
the sleeve soldered to it, and the 
rubber tube pulled up to the shoulder 
of that bushing. A washer, H, and 
pulley, /, Fig. 2, is put in place. On 
the other end a check, M, is fastened 
to shaft O by a set screw Q. A man- 
dril, K, with a sandpaper disk, J, 
is held in the chuck M by a set screw, 
L. This completes the tool. 

The machine mayj'^be fastened to a 
work-bench, and run by foot-power 
or by a motor, as shown in Fig. 1. 
Sandpaper disks, emery disks, car- 
borundum wheels, mandrels, etc., can 
be easily supplied. 

Cl 
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Teaching a Bottle How 
to Smoke 

AN amusing experiment or trick 
. can be performed as follows: 
Take an ordinary wine- bottle and 
drill a small hole in the cork by heating 




This gives a very clear idea of 
how the trick should be done 

a lOd nail red-hot and pushing it 
through the center of the cork while in 
the bottle; then enlarge the hole for 
about }4 in. of its length to the diam- 
eter of a cigarette. Take the cork 
out, and fill the bottle with hot water, 
allowing time enough for the bottle to 
become quite hot; then pour out the 
water. 

Place the cork in the bottle, and 
insert a cigarette in the hole. Light 
the cigarette while pouring a glass of 
cold water down the outside of the 
bottle to cool it, and the bottle will 
quickly fill with smoke, thereby con- 
suming the cigarette at great speed. 

The reason for this is that the 
cooling of the bottle contracts the 
air inside, thereby setting up a strong 
suction, which in turn draws in the 
smoke. — Alfred W. Mardt. 

A "Safety First" Guard for a 
Leather-Cutter 

THE tool shown in the illustration 
is the ordinary leather-cutter, 




A sheet-metal guard to 
be placed over the knife 

but it is protected over the cutting 
edge. Its automatic guard is actuated 
by the spring as shown. 

The guard is shaped from sheet 
metal, and is slipped over the handle 
with an open spring which presses 
against it.— Ervest Schwartz. 



GulI^u JVmi^ these 
Questions oil ShoplX^ 



THEskilledmechanictodayisaspecialist. He has no opportunity 
to build a complete machine or even a small part t)f one. His 
active work is carried along rather limited lines. But to make 
the best success in his work — to secure promotion to more responsible 
duties or to go into business for himself — it is absolutely necessary 
that he have a broad and comprehensive knowledge of machine work 
and shop practice. There is only one really feasible way for the me- 
chanic to familiarize himself 



with other shop lines outside 
his own individual work — 
and that is to have spe- 
cialists in all lines give him 
all they have learned in a 
form that will he readily 

accessible. There you have 

the reason for the famous standard reference work, 
called "Modern Shop Practice." 

MODERN SHOP PRACTICE 

"Modern Shop'Practice" is a w^onderful reference 
work in Machine Shop Practice and Management, 
Production, Manufacturing, Metallurgy, Welding, 
Tool Making, Tool Design, Die Making and Metal 
Stamping, Foundry Work, Forging, Pattern Making, 
Mechanical Drawing, etc. It has been tested through 
■six editit)ns, bought l)y thousands of mechanics, con- 
sulting engineers, shop superin- 
tendents and owners, production 
nuinagers, etc. 
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A Few of the 
Subjects Treated 

Machin* Shop Prac> 
tice 

Machine Shop Man- 

«S«ment 
Production Manu- 

facturinR 
Metallurgy 
Welding 
Tool Making 
Tool Design 
Die Making 
Metal Stamping 
Foundry Work 
Forging 

Pattern Making 
Mechanical D r a w- 

ing, Etc. 



New Edition 
Only 7 Cents a Day 

Six magnificent volumes, flexibly bound 
in .American Morocco, gold stamped. 2,300 
pages. 2,500 illustrations. Photographs, 
drawings, cxplan.itory diagrams, tables.etc. 
Here \ ou have at your finger tips up to date 
lalHjr-saving methods that big manufactur- 
ers iiave spent thousands of dollars to 
develop. Facts that you con use in vour 
everyday work. Information that fits' you 
10 earn bigger pay. All this is now yours in the new 6 volume 
set of "Modern Shop Practice,", on payments so easy as to 
average only 50 cents a week or only 7 cents a da)- ! 

SHIPPED FREE 

No money in advance. Not a cent. See the f^ooks In your 
own home or shop absolutely free at our risk. Read them, 
examine them, study them for 7 whole days before you need 
decide whether >ou want to keej) them or not. Send no money 

to get the books for free examination. Make no deposit.* issume no obligation. Simplv 
sign and mail the couixjn herewith and the Ixjoks will be promptly shipijed to you for 7 
days free examination If you are not more than delighted with the books and do not con- 
sider them a wonderful investment, just send them back to us, and you won't owe us a cent 
It you prize the books and consider them worth many times their price to you, send only $2 
within 7 days and then $2 a month until the special introductory price of $19.80 has been paid. 

Send No Money 

Merely sign and mail the coupon and the books will be ship|K<l to you at our risk Get the 
coupon in the mail at once Ix-forc this special offer is withdrawn. Send it today— NOW! 

AMERICAN TECHNICAL SOCIETY Dept. M-1204, Chicago, 111. 



A niirface of caRt iron U to be 
tiiiirthm) in one <^tit nn a milling roa- 
rhiriv. The canting is 8 inches long 
Mnd invht>e wido. Thu milling 
<'iitt«»r has B diautetvr of 3 inchoa and 
H width of 2 inchefl. 'How long will 
it tnkp to do thn work? Aaeume a 
ffMvl of 2 inchM. 

Fur 'T hut Durpoee in a magnetio 
rhurk used? 

How many -procMsei for cuttioc 
KOar teclh? 

How do yuii determine the ratio 
of two KL'sm, wh(>n the number* of 
tvuth »rf given? 

Till- lead screw has a pitch of ^ 
tURh. What is tho ratio of guars to 
b« u»M to out a screw with 18 
threatla per inch? 

What detprntiiirs the cutting speed 
in H millinR nmrlunoT 

C,\\t> A short description of the 
thorrnit-wohling process. 

What is essentially the first Ht<«p 
in inakiDK any tool from a t>H>U 
tuaki'r'a standpoint? 

Why is it advisable to out the 
threatis nf an adjustable tap somo* 
what snialb-r than the desired size 
for (he tap to cut ? 

I.'nder what eircumstancea would 
you ransifler it advisable to use a 
rounterbnre. rather than a drill 
when enlarging a hole? Why? 

Why should undue nocurary m-ver 
bo indulged in when making <lrill 
jigs and similar tools? 

What is the practical way to teot 
the temper of molding sand? 

How doee the ris^'r on a steel fsst- 
iug differ from one fur iron? 

What are some of the precautions 
neeesaary in pouring a mold in order 
to obtain the best results? 

How are the sides of deep molds 
vented when a flask is used? 

Wluit puitit carbon steel should be 
used for machine tools, milling cut- 
ters, drills snd tape? 

Why is it neeessary to reheat large 
pic*-***! after they have been hardened? 

What must be the outaide diameter 
of (he itrininal wooden pattern for 
the rim of a pulley with aix arms, 
the diameter of the finished pulley 
to be incbcfl snd the width of 
face U inches? 



Extra Feature FREE! 

To those who order promptly^ wc 
will give free a consulting member- 
ship in the American Technical Society 
for one year. This gives you the right to 
ask our experts any question regarding 
shop practice for an entire year. You 
may ask as many questions as you please. 



I American Technical Society. 

- Ilept. M-1204. Chicago, IT. S. A. 

I Please send nic set of Modem .<;hop Practice for seven 

I >Iftj-s frt-e examination, shipping charges rolle<;t. If I dt-cide 
to buy I wil! send within seven days and the balsneo at 

I $2.01) a month until 519.80 has been paid. Then you aend me a 
, receipt showing that the S.'IO.OO sot of books and 912.00 eonsulting 
_ membership are mine and fully paid for. If 1 think I can get 

I along without the books after the seven dayi' trial I will return 
them at your expense. 

I 

a Name 



J Addrt 
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THE MASTER CANOE 



Outdoor life did it." 

American youth's love of life in the open 
ma Je possible an army of stalwart self- 
reliant lighters. What olher sport like 
canocini; ? With a canoe you can sail or 
paddl.<, drift or race, (i?h. or swim and 
oivein the cool waters. There's noother 
canoe I;kc tlic"01dTown" — so st.aunch 
yet Speedy, so swift and shapely— and so 
safe. A dependable "pal" and carry- 
all. P.addle your own canoe— 
and be sure it's an "Old 
Town." Write lor View 
Book. Dealers everywhere. 

'OLD TOWN CANOE COMPANY 

1S.''4 Main St. Old Tows,Maillt 



^MinMiiititiiiinuiiiiiimiiinii»!mmiimiuiHmimnnfi|[iifBi'n!llllljnHtiiQiniluillltlllnimilimiil[lim<';i 

I More Power— Greater Speed ! j 

siliiiinniiiinniiifmiinnmmiiiiiiiiiiiiiiumiiiinniinmiinimtiinnmiiiinnnritM 

The KOBAN will 'run away" 
from any other rowboat motor 
because its two cylinders 
produce more power. In 
every way, it is the motor 
for the man who demands 
real scr\'icc and efficiency. 
The KOBAN does not 
shake the boat, beoiuse^ 
both cylinders fire atthe same 
time, neutralizing the shock. 




Write M 
catalog 

tmdfuU 
informa- 
tien. 

Dtalttt 
and local 

vaittti. 



The Great 2-*Gylinder 

ROWBOAT MOTOR 

Onir by this 2-cylinder opposed cos- 

Etnictinn on yr-ii avoid the vibratum that 
in-ikes ri iitiir <il».aKr«abir. oik-hs warns 
and ruins rov»lionu- S]>cci j tlltiiiB device 
fur shallow w»tcr ant] l>oai-hlnir !^ir mm- 

Bvrriml work (ha> KOBAN la unvgiikllod. 
fti'd bv U. S, (luvcrnment and in 36 foreign 
eonntrius. 

W* al»o mnk» an inhoard enoinsfor 
tmali boatm nntl «iinoir*. 
Cii eulur SO Ulu ait ath-ut it. 

KOBAN MANUFACTURING CO 
299 SoiU Watir SL, Milwiikct, Wis^ U. 1 A. 



MAKE YOUR BIKE A 



HOMCYCLE^ 



at a small cost, by using 
our atUchable outfit. Fits 
any Bio'cle. Easily at- 
tached. No special tools 
required. 

"Used His Four Years 

Harry A. I/yeut, of Bo'ens JHtef. A>'f 
York, vri'ts: "About (nur ycnrs ago 
1 rereitcd tm/ moto' anachmfTU . and 
trtsh 10 snv thai I am saih/led vi'h it 
in every imv./or (/ hat rfrtalnVt {riven 
me oood fterrire. Anvone trnn'iny a 
mo'orrprle or iVftichmmt. J irould rec-- 
ommend them to the Shaic Manufact- 
uring Co." 

FRPF RnniT ^'ritp today tor hnrcnln 
rnCL DUUA list and free booklet fully 
desrrihini; the SHAW Ulcyrlc Motor At- 
tachment. Motorcycles all makes, new 
and second-hand. $35,00 up. 

SHAW MANUFACTURING CO. 

Dept. 169 GALESBURC. KANSAS 

SECURE A MOTOR-CYCLE AT A 

LOW PRICE by putting 
a RELIABLE STEFFEY MO- 
TOR on your wheel. Easy to 
attach. Costs less to run than 
an expensive motor-cycle. If you write at once you 
can secure one at the low factory price. Send stamp. 
SIGFFET MFG. CO. Dcpt S, SOZS Bmm SL, Fhaadiiphia, Pu 





Pojndar Science Monthly 

A Portable Ash or Dirt Conveyor 

An easily made home-made time and labor saver 



THE intention of this home-made 
portable conveyor is to reduce the 
time and labor in loading dirt, sand, 
ashes, and like material into a wagon, 
motor-truck, or other conveyance. 



Fasten the frame together with 
band-iron as shown, with the belt con- 
veyor rollers at each end. Mount the 
frame on two flat-rimmed iron wheels 
about 3 ft. in diameter. Secure these 



CtlAlN 



RHEOiTAT, 




euT II*. 



SPROCKET FAST 



lOO'OF WIBE. FRO^^WALL 
PLUG, IN FLLXICiLE CONDUIT 



Detailed diagram showing position of the 
motor connected to the conveyor belt 



Pipt FOB TncusTr: 
WAStlce 



?4BODR3R 
AXLE 



This conveyor may be operated by 
hand-power, but a small electric motor 
of about 2-horsepower with a long con- 
necting electric wire is a more efficient 
plan. 

Make the main frame of two pieces 
of oak-12 in. wide and 3)^2 in. thick, or 
if one solid piece is not available use 
four 2-in. pieces bolted together in pairs 
with carriage bolts. Spruce or yellow 
pine will do if oak cannot be obtained. 



in band-rion brackets or bearings. 
Make the top roller adjustable at its 
axle, so that the belt may be tightened 
when required. This is accomplished 
with two screws, as shown in detail. 
The power is applied to the upper 
roller with a heavy chain and sprocket. 
If you prefer electric power, then use 
the following assembly of parts: 

A wood frame built as described 
before and mounted on 3-f t. iron wheels 




y-nOLt 



19" 



-2-6 



ON BOTTOM ONLY ^ 



2'-6''->| 



•H'x^* X id' spaced 

8" O.C 

COPPER RIVET 

.N 





DETAIL-Bm AND. 
CARRIER STRIPS 



A LEATHER BELT 



CHAIN SPROCKET 
PIPERE.DUCED TEE 



3©+ 

y4ROO 



Method of fastening the frame together with 
strap-iron, and fastenings of the conveyor rollers 
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is supplemented with a small frame 
made of band-iron and a piece of sheet 
metal J/g in. thick on which to set the 
motor. From the position of the small 
motor is driven a counter-shaft at- 
tached to the frame, and this drives 
the chain to the lO-in. sprocket on the 
upper roller shaft. A small electric 
switch is fastened with screws to the 
side of the frame near the motor, and 
a length of flexible conduit is connected 
from the switch to the nearest current 
plug. This allows the conveyor to 
be moved about, and its radius of 
movement is that of the length of the 
electric cable. This cable should be 
quite long, since it is necessary to 
change the position of the load as well 
as that of the conveyor. 

Motorcycle sprockets and chains 
are used in transmitting power from the 
electric motor to the roller. The 
bearings are made of ordinary iron 
rods with band-iron clamps as shown. 
The gear reduction from the electric 
motor should be estimated so that the 
revolutions per minute will be 25. 

A good second-hand motor will do 
very well. These usually have a belt 
pulley attached. Remove this pulley 
and apply a heavy motorcycle sprocket. 
If the hole in the sprocket is too small, 
bore it out to fit the motor-shaft. From 
this sprocket run a motor-cycle chain 
to the counter-sprocket, which should 
be a double sprocket revolving on a 
bearing, as shown in the detail. From 
the counter-sprocket run another chain 
to the 10-in. sprocket at the top of the 
conveyor-frame. 

To Ma\e Adjuslmenis 

To tighten the drive chain from the 
motor to the counter-sprocket, shift 
the motor toward the rear, which is 
accomplished when its foundation bolts 
rest in slotted holes. To tighten the 
chain from the counter-sprocket to the 
10-in. sprocket, simply screw down on 
the nuts of the bolts that hold the axle 
in place. This also makes the adjust- 
ment on the conveyor-belt when neces- 
sary. Both must harmonize. The 
rollers are made of two pieces of a 
clothes-line post sawed off to make 
them 11 in. long. These are bored 
centrally to receive a ?4-in. rod 24 
in. long. This rod runs in the pieces of 
pipe inserted in the wood frame which 
act as bearings. P. J. A\ khv. 

Combination Head for Ball- 
Peen Hammer 

HERE is a very handy trick that 
mechanics will wonder why they 
did not think of before — a combina- 
tion soft- and hard-faced hammer. 
When making repairs or overhauling, 
there are many shafts, pins, gears, 
bushings, etc., that one needs in order 
to rap in or out and yet not mar the 
finish. With this combination hammer 
it can be done. There is no need to 
hunt up a chunk of brass or a block 
of wood or to look for the copper 
maul. — Charles H. Willey. 




Let Us Loan You 

This Bed' Spring 'Mattrets 

Keep the complete outfit and use it for 30 

days. Set it up and sleep in it. Treat it just the same 
as if you owned it. After a month, if you wish to return 
it, no explanations or apologies are necessary. That's 
the way with everything here. And this is only QUA 
out of 8000 bargaias from our new free book. 

Send Only One Dollar 

.Enclose this small deposit in a plain letter. That is all that 

is necesBary. If you ttnntly decide that tt.e outHt is not wanted, 
tlita trifflinii dcpoeit will be returned to yoa immediately; also all 
freiK^t cbarges and huliDtf exiienae. Order right from this paper. 



C^mIw Cf aaI RaJ New Colonial desfgn in 
MiUruy OlCCi I>CU popolar coriTinuiiuB post 
style. Standard full plze, measurinu 4 fr, 6 in. 
wid«. Tbo pusta are IM in.thick. Five ^ in. filling 
rofla are set into the tup und lower raile with 
strong Bte? Is hu^sks. Stands 63H in. at h«ad end 
and 8iH in. at foot. 

f^t^mm Pure white or popular all gold Vemis 
Colors Martin finiah. 

Guaranteed Spring ^uS'iy^stro^g*' SSd 



will not sage. Angle link fabric secured to eomen 
with Btet.1 tmndf). Fastened to angle steel frame 
with 27 coil bprings. Fits bed. 

Reitwell Mattress Y.%!r,T^VS^%^ 

with best enmbfd exrulaior. overlaid wifh clean, 
fine cotton on top tii>d BideH, olosoly tufted and 
firmly atittlied. Best grade ticking. Order by 

N0.RB6179 91B.BS 



Free Book of 8000 Furniture Bargains 

Credit Without Asking— Take a Year to Pay 

Send for our newest and biggest book, 

and judge its display, simply for value, qual- 
ity and beauty. Think about the credit part 
only as an extra advantage. About 8000 ar- 
ticles are pictured and described. Ever^*- 
thin^ shown big — no eye straining over lit- 
tle pictures. Many things like carpets, rugs, 
linoleums, etc, printed in their real colors. 

Nothing for the home is left out or 
forgotten. You can get a wringer or stew 
Dan just the same as a beautiful davenport 
— or handsome silverware. It is so different 
from the ordinary run of catalogs, that you 
will just love to look it through. It is twice 
the usual size, covering 11 x 15 inches. It 
costs us with the mailing, about $1 a copy. 
To you it is free. Simply ask for it. 
Pay Little by Little 
as You Get Your Money 
When we send you our bargain book, 
a credit certifi- 
cate will come 
with it opening 



3pjg2?I.M9ll-3tSi]lQ 



your account. Then you can feel perfectly 
at home here. You won't ever need to 
ask for credit. We have arranged all 
that in advance. 

When you want anything just tell us 

to send it the same as we have told you 
about the outfit on this page. There can 
never be any embarrassment. There is no 
red tape here. We never write your 
friends, employers or neighbors. We 
haven't any collectors. 

Free Loan Answers All 

When you have our book, and any doubt or 
qu«fition ever arises in y<>urinind, just stop and 
coiiBider orr free loan. Thtt takes care of every- 
thing. It talcea away from you any chance of beinff 
disappointed — any risk of tbo sligfatcat loss. 

When you send things back, the trial hia 
Dot coet yoo even a penny. 

Amk for FREE 
Copy Bmform 
it*» Too Lato 



1 251 West 35th St. Chicago 




10 CenU a ^ Day Pays 

for This S3^mphonola 

Plays .ill r<o>rds. Vlctur. Columbi.-i. Hdispn. P;tilie. Liltle Wonder, 
Emerson. Take a v^r to p.iv. alter 30 d^ys* trial. Compare its mnc 
fur clearness, volinnc with iiH»re (;<>stlv instruiDents. Ketiirn ;»t imr 
expense if it fails m.ike tfoo.!. \-V trMliy lor the BMUtHully 
lllufttratad Symphonola Book .-REE. Shon-s this .ind otlier 



i.M 



vmcnt5. 



SYMPHONOLA R ECO R DS—iret our li.st oC the latest sane. 
(i.inLe. popular, clear -,0110(1108, tull toned disc record*. Playable 
on any IMiooi>Krjpli. 

Larkitt Co* Oeik SPSM-419 Buffalo, N. Y. 

ins 



AN EASY WAY TO 
MAKE MONEY 

on B Btn&II salary. Be independent. Go in the tire ro- 
pairing business. One man says "I made SGO.OO the 6rat 
5ay." Others averutte $a>0 to $600 a month. Very little 



day. 

capital needed, 
sible cUMtomor. 



JobH pk-ntifiil. Every 
No cxpt'inence necdo 



moton.1t a poa- 
We tL-ach you. 



Tire Repair Outfit 



laproTcd Wrapped Tread Metbod 
UimI by Tire Maauiaclarcrs 

Does as jtood work as the big hiifh 
priced vulcanizinff outfit-i. A Ixiy 
can ose it. It'n the only vnlcanizcr 
that has Automatic Heat Control, and 
can't undercure or overcure a tiro. 
Reqairus t>o watchins or rcirulatiiiv. 

FREE Book 

••How to Open a Tire Repair Shop." 
It tells how to make big mooey, 
DoD't delay. Writ« quick. 

C. A. SHALER CO. 

2103 Fsirtk St. Wlupu, Wiscmsin 
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Preserve Your 
Phonograph Records ! 




A — Ordinary Steel Ncfdlc, new, 
B — As ilic ordinary needle wears down. 
cxving t» its taftr farm, it can IK* 
Ion£pr fit tlic record croove perfectly 
and has ateiidcncylo wear tlierccord. 
C — Sonora Needle liavine paralUI tUtu 
ALWAYS fits record ernore exactly 
and leniitliens tlie record life. 

Semi-Permanent Silvered 

NEEDLES 
Replace steel needles! 

They play 50 to 100 times 
without wrariii^ out. 

Use Sonoi a Needles for mellower 
tunc, greater economy, conven- 
ience and for longer record life. 

Laud — Medium — Saft 
30c. per package of S 

Al all dealers or write 

GEORGE E. BRIGHT.SON. President 
Exeeuthit 

279 Broadway, DejK . ij. New York 

Use Sonora Needles on a// makes of steel 
needle records 



CAimON! Beware of limilarlT cm- 
atTKted oeedlu of iaferior qiuJitj. 



RESET HANDIES-STOP LEAKS WITH 




Dollar= ?aved on dozen? of 
household repairs from cellar 
to attic. Easy to apply as 
putty. Any one can make 
permanent repairs. 



C for 
1 lb. 



At Hardware iirui \uto Supply Stores. 

Writa for iDtere"ttnE 
HifoKloton Hom« repairs. 

SMOOTH-ON MFG. CO. 

Jersey city. N. J. tT S. A. 
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Noiseless Target Practice 

Fit. your 22 with .1 Maxim Sllrncer and Ect no 
end of fun this winter practlrini; in backyard 
and basement. 

lAA in MMK MAKCS YOU 

m ABETTER MARKSMAh4 

It eliminates recoil and all noise of FREE 
the report, and st^adlw your aim. BOOK 
Fltfi any .22 or .22 hleh power rlHe. 
Book of atorlea of actual users, free. 

MAXIM SILENCER CO, 

93 Homestead Avenue., Hartford, Conn 





Keep the Mower's Wheels Clean with a Rope 



WHEN hay or alfalfa is extremely 
heavy, so that the ordinary 
guard or track cleaner on a mowing- 
machine fails to work, a rope, one end 
of which is attached to the end of the 
cutting bar at or near the end guard, 
and the other end attached to the 
seat, will do the work. 

To avoid the hay being dragged 



along by the rope, the operator should 
alternately "pull up" on the rope and 
"ease away," causing the hay to roll 
out of the way. A loop within easy 
reaching distance makes the ropes 
easier to grasp. 

In adjusting the rope, make it slack 
enough to clear the stick on the 
cleaner-board. — Glenn A. Granger. 



A rope nin from 
the grain guard to 
the driver's seat 
keeps the falling 
hay or grain out 
of the wheels' path 




A Regular Trick Door 



BY means of a door that opens by 
sliding up and down as well as 
swinging inward and outward, a drug- 
gist has provided his store with an 
entrance that is equally suitable for 
all seasons of the year. In summer the 
store, after being once opened in the 
morning, has no need for doors at all; 
therefore in summer the perpendicular 
opening of the doors is used. ' To close 
up the store at the end of the day, the 
doors are simply pulled down and 
locked. 

In winter the doors are permanently 
lowered, and then the swinging action 



of the two panels is used. There are, 
of course, two separate sets of locks 
by which the place may be locked 
against either the perpendicular open- 
ing or the swinging doors. The per- 
pendicular movement is made easy 
by having the panels mounted on 
rollers, and by the use of weights to 
counter-balance the weight of the 
doors. 

This type of door is entirely prac- 
tical, and while this especial style 
shows it at work in a drug-store, 
it is adaptable to other stores as 
well. —John Edwin Hogg. 




A door that slides upward, downward, inward, and out- 
ward is easily adaptable for all seasons of the year 
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Terminal for Testing Direct- 
Current Armatures 

THE armature of a direct-current 
machine can be tested for com- 
mon troubles by means of the arrange- 
ment shown in Fig. 1. The two op- 
posite brushes bearing on the commu- 
tator — the other brushes being re- 
moved — are connected with a source of 
current through an adjustable re- 
sistance and an ammeter. The ter- 
minals of a low-reading voltmeter 
are attached to an exploring terminal, 
such as that shown in Fig. 2. 

When in use the current is adjusted 
to cause an appreciable voltmeter 
deflection, when the exploring points 
I rest on adjacent commutator bars. 
I The points are then moved around the 
periphery of the commutator and 
bridged across the insulation between 
every two bars. If the deflection of the 
meter is of the same magnitude for 
every pair of bars, it indicates that 
there is no short circuit in the arma- 
ture. 

A poor connection between a bar 
and coil will cause a considerable 



tiploring 
lerminor 




Circuit showing method of making the test and 
(below) the device for making the connection 

meter deflection when one of the points 
rests on the bar in trouble and the 
other rests on either of the adjacent 
bars. — Peter J. M. Clute. 

Worn-Out Hacksaw-Blades 
as Glue-Spreaders 

MANY uses have been suggested 
for worn-out hacksaw-blades, 
but it is doubtful if they can be put 
to better employment than as glue- 
spreaders in the wood-worker's shop. 

For most purposes it is sufficient 
simply to break the saw in two and 
use the pieces as they are. For special 
work, the point can be quickly ground 
down to the proper size and shape on 
an emery wheel. 

The saw-blades will be found supe- 
rior to any wooden spreader. It has 
the proper amount of elasticity, is just 
the right width, and is light and strong. 
No matter how much glue adheres to 
it, it can always be cleaned quickly. 



Be guided by 
This Trade-Mark 




"The recolUction of 
OI ALITY rf mains 
lone ajler the PRICE 
is forgotten." 
—E.C.SlMifONS. 

Traiif Mark R«|[j!it«red. 



The KEEN KUTTER trade-mark will never fail you. 
When you see it on tools and cutlery you can abso- 
lutely depend on their high quality. For years, its 
dependability has been universally recognized. 

SIMMONS HARDWARE COMPANY 



WHITING-ADAMS 

BRUSHES 



ALWAYS SUIT - NEVER FAIL" 
^ ALL KINDS <^ 

forsaCe everywhere 




iW] Paint Brushes 



VannhBnislMS 
Toilet Brushes 
Artists' BmshM 
HoosekoM Bmhtt 

Railroad Brashes 

VULCAN 
Rubber Cemented 
Brushes 

Sand {or Uliutrated Litumlnt* 

JOHN L. WHITING-J. J. ADAMS CO.) 

BOSTON, U.S. A. 
Brudi Manufacturers for OTer 108 Y«aflsud 
the Largest in the World 



ARMATURE AND MAGNET WINDING 

By Horstmann & Toualey 
A necessary book for Electricians. Full facts and 
diagrams. SI. 50 postpaid. 

P»piilar Science Monthly, 225 W. 39th St., New York 



FREE 




TRIAL 



Cut otit this ad .ind mall it to us, with your name and 
i' li'^'iS. 1?" "'""e> ): and we will send ; our FAMOUS 
KARNAK RAZOR by return niiiil. pcwtp;d.. ^'ou may use 
Uie niiijr lor :ju days FREE; then. It y:ju I'm It. pav us 
il.So. 11 you don't like It return It. SEND WO MONEY. 
MORE COMPANY. 604 More Buildint. Sl Louis Mo. 




HighSchool 
Couitse in 
Two Years 



Lack of Hifrh School traininjr bars yoo from a 

Bnrc-e«sful buairifRS cnre<?r. This Bimplified and 
complete ilinh School Course— a pec ially prepared 
for homi! Ptudy by leafHtiK profo-Aora— meetn all 
requircraenU for entrance to college and tbo lead- 



ng professions. 
No r 



}uvses ,„ 

need. Satisfaction 




matter what yoor baslnesa 

inclinations may be, yoa can't 
hope to Buccecd without spe- 
cialized tminin(^. Let aa gn've 



jff. _ 

'oo the practical training you 
action cuaranteed Chec' 
mail Coupon for Froo Bulletin. 



AMERICAN SCHOOL 
of Correspondence 
DepLH-120'l Chicago 



O T1<,\J.\I>C Tig KtY T O SUCCESS 



ritraaa •end mo booklet and toll me hi>w # 




...High School Course 
...KlGctrit-al Enifinocr 
...Teleijhone Engiooer 
...Architect 
..Draftsman 
...Baildinjf Contractor 
...Structural Hngineer 



...Shop Sapermtendeut 
...Lawyer 

...Business Mana^^er 
...Auditor 

..Certified Public Ace*nt 
...Stenographer 

...tjtruciurui r-nKineer Bookkeeper 

...Mechanical Engineer Fire Ina. Adjuster 

...Cml Enaineer Sanitary Engineer 

...Steam Lngineer Aotomobiie Eogioeer 



Kame.. 



Address.. 



ELECTRICITY MADE SIMPLE 

A book devoid of technicalities. Simple, plain and 
understandable. ?1.00 Postpaid. 
Popular Science Monthly, 225 W. 39th St, New York 
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eitlCT 'eoM r«CToer to you 
^OUa NEW CATALOG WITH GOO OF THE 
I^TEST UP-TO-IIATF- DF^Slr.NS FREE. 

C. K. GROUSE CO. 

U Bruce Ave., Nonh Altlcboro, MitfSJ. 



Red Seal ^^ry Batteries Are Guaranteed 

to give absolute satisfaction for Automobiles. Motor Boats, Gas or 
Gasoline Engine Ignition, Medical Batteries, Teleplione. Door 
Bells, Annunciators, Wireless Apparatus or any otlier open circuit 
work. 

ASK YOUR DEALER 

Send for Our New Edition of Our Catalog A28 

It will hp pocket gix«, 8 x 4H and will contain 248 pazea i«ith over l.tOO 
ilhiBtrationii. dpsrribinK in plain, clear lans:iia<o all about B«41ii. Push ButtoDS. 
Batteries. Telephone and Telecrsph Material. Electric Toys, Bumlar and Fire 
Alarm Contrivancea, Eleotric Call BelU. ElMtric Alarm Clock*. Medical 
Batteries. Motor Boat Horns, Electrically Heated Apparatua Battery Con- 
nectors. Swilches. Battery Gaure>. Wireleoa Teleerapb Instrumenta, Ixnitioa 
Supitlios. etc. 

MANHATTAN ELECTRICAL SUPPLY COMPANY, Inc. 

NEW YORK, 17 fuk PIsc. CHICAGO, 114 Se. Weib Si. ST. UMJIS, 110* Kn. St SAN FRANCISCO, «M Miniso St 
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•Free 
Trial 

a Week 

You may have your choice of more than 2,000 instruments for a week's trial in 
your own home. Play it as if it were your own. Then, if j^ou wieh^ ^ou may ecod it Mck 
at our expense. Trial doeanot cost you a penny. Don't mx&B this bis offer. 

Convenient Monthly Pajrments 

C^^^V If you decide to buy you may pay the low manufacturer's price at the rate 
\^ of a ffw e«nt8 a day. the; name ''Wurlttzer" has stood for the htgh^ quality for 



^ nearly two cenfnriea. Every known mueicsl inntrunient told to you at direct- 

•A from-the-manufaeturer's price. We've supplied U. S. 

Gov't with trumpetB lor l)& yearn. ^^■^^^m^™™ 

Send the Coupon / 

_ - , , .L X K. 4th Ptr^«t. Cincinnati. Ohki 

Just put your name and address on the coupon s. w«bMb Av^nuo, chic«iro, lu. 

now. PIea--?c state what instrument you are interested ^ Gentlemen— Ple««*>»«ndincyourlRO- 
in. There is no obligation. We will t^enii you the big ^ pmto i »taU«', ohBoliitelv frr^. Aboi*!! 
lGO>paffe book free and prepaid. Send coupon now! shout your fi>ecial otter direct irom tb« 

^ niauuf«ctur«r. 

The Rudolph Wurlltser Co. / 

Dept. 1204 y 

East Fourth Street, Cincinnati, Ohio. / Aditrets _ 

South Wabash Avenue, ChicaKO. Ill V j am intertwUd 

t Nun. o( liutranMot b.raj 



Both Arms 
Are Artificial 

This is a photograph of Mr. F. 
B. AppU'sct. Tecumseh, Ncbr. 
.Mtlio lx>th arms aro artificial 
you would never tell it by 
lookinfi at him. He wearrf 
two Carncs Artiticiiil Arms. 
With these he is able to dn 
his work ah janitor of two 
Tecumseh public school?, 
temlini? the furnace, clean- 
iiiK. sweepinK. etc. I» 
other words alt ho arm- 
less he lias been able 
to easily earn his own 
living. 




The Carnes Artificial Arm 

la the only substftuie for the natural arm. Il Is 
inconspicuoua. natural Ui iipu*'ii''a"t'e. strong. It i-s 
practical and servleable and at the same time does 
not proclaim Itself being ariUlelal. 

CATALOG TREE. Wo will ohecrrully wml ymi our cataloir. 
which fully fxplaina this wonHrcful arm anil shows by actual 
phol«»Br«i>fia how men and wom--n all nvcr ihu wwrtd aru »hW 
to ti;tu it in th<!ir FL'itulai- iji-ciii.aiiorw. 

CARNES ARTIFICIAL UMB COMPANY 
301 Carae* Bids-* M4 Eait IZth St.. Kaasa* City. Mo. 




Send Your Name and Weil 
Send You a Lachnite I 

DON'T son.I a p<-nny. .luatBcntl your name iimi Mr. "S^p^ni* 

trial." We wilUrnaiti.r..i.«i.i ri^h: t,. y.Hir ^>hft. It , 

cones ni«r«ty deporit $4.7r. with th« iKi^linaii ani lhen wear th© , 
riMfor 10 fall dayn. It you, or II •ny ol your frl«nds can t«H 
Irirom a diamond. 8«nd it back. %jt Tf y..u .fee.do to buy It 
— MDd ua 92.50 a month until $1S.T& has been paid, 
nrvl^tt I^Ailaw Send soar rame now. Tell ua whWi of tha 
TvrltC MVUaj boHJ jtoM rinira illuHtratrnl above yu wiab 
(ladit'a' vr cncti's). Be oure t<> aeiii) finscr siie 



Harold 



Sexual Knowledge 




ILLUSTRATED 
BY WINHELD SCOTT HALL, M.D, Ph. D. 

SEX FACTS MADE PLAIN 

What e* cry younC man iiinl woman — 

I'Jvery .voimit wife and husband — 

Kvery father and mother — 

Every teacher and nurse should know. 

Complete In one volume 
Cloth hlndliie — »20 parm — iBnn> illiiilrattofM 
TaUe tif eonttnla and eommmdnliont. on request 

AMERICAN PUBLISHING CO. 
417 Winston BIdg. Philadelphia 



THE ANDERSON STEAM VULCANIZERS 

Wo manufacture them. We own 
• nd leach you the Anderaon 
Method of VulcanUlns, 90' , profit 

And fttill vou euarantJT your wurU to 
outlaat balance of the tir4i and collect 
full rijstoniary pric«>i". , , . 

Ank ON for litoratur-' and location oi 
reajeat Anri«r-«in t^tair S. h«jl. Wieurse 
yoii vixil that city where yoii can sc.- all 
StJu-r mak..a and lc..r„ iheir melh.M ih.n 
vlait the Andfr!«on -School there and learn 
our Mi'thod, 

Giiprui)aiedtotBlc<'rito 
10 davB iiiiirse of the 
ANOKR-SON MKTIIUD. 
Wi! Kuarant^e to makoa 
first clas-t viilranirer out 
of ytrn or rL-fund your mooe?. 

Our cour*« will cost you Kflln either th0 
duy or niirltt flaw-t ami ary limr tliereafler 
you buy and pay us for a vuli?aniz<;r, your 



i.le*l ii 



$236 and o to 10 tlaya in Any Andenwjn 
State School of Vntranizinir will start yoo In 
thU moat profitable liiiiainei>S. 

Hk Anderson Sleam Vulcanizer Co. 
Noi 3 Williams Bliis., Indianapolis. Inf 




Raise Belgian Hares 



for us. Wonderful profits easily made 
at home. W'c furnish stock and pay you 
f6 a pair and express charKcs and buy 
all you raise. Also cavies and atjuabs. 



for us. 
at hon 

^^^^^^H# BtantUui iUuitrtttd calalog and con(r«c( tOt 
UNITED FOOD A FUR ASSOCIATION 
329 West 4Bth St. Desk 4 New York 



Submit yonr Ssds Forms NOW tsr Iree eumiiialitii and »<hics^^^y|^ 

t\'e revise poeni.-*. comptwe nm.sic nf any ^^rf'lpj SJ^P 
(lewerlpt Ion. secure ropyritht nnd em- 3 l^*^ 

Iiloj'orli:inalmt'ihotlsforrnelUta- M-P^ a 

tins FUEE PUBMCATION^-i^ 3 Postal 
o^^»Ut^l«ht^5AlJ•:ofBOUi^9^|rt!lUd^^L>^ Car.l brin^a 

under ji oerllilcalo ^^<f3«ffllll!l^^ r»u a copy of our 
G U A It A N'TEE-^^TtV^H"^*^ Free Booklet which tclla 
INC; vou j'ftfe 3 l^^"^ '"^ '•^I'lain- 
HatlsfaO- ^_f^^T»} I m method* and rontnlna »ulii. 

lion. " I llA'^ sbia information and inatructions, 

-^"^rtl Cm \^^^^ Thia ia yowr upporlunity to learn the 

II llft^^ truth r«(n»rdiiiir the Sonfr-wrillnii profcaaton 
Ijr^^ from a reliable and nucceaaful concern. 
^*^EJiICKi;BBO<:iiER STCDIOS, BS tiaUtr Bldr« >. V. tlty 




Army Auction Bargains 



C. W, revoliers $2.65 up 
Army 7 shctearblne 2.95 up 
Army Haveracks .15 up 
Knapsacks .75 up 

Army Gun slings .30 up 
Colts Army Revolver cat. 45 at $8.45. 
1 B aores Army Goods. Large illustrated cycio* 
pedia reference catalou— 428 pages— issue 
1017, mailed 50 cents. New Ctceular 6 c«nts. 
fBANCIS BAXNERMAN & SOWS 501 Broadway. Hew York 



Tints $4.25 up 
LesslaCi .18 up 
SaoQles 4.65 up 
lUtttfoms l.SOup 
Teamhameis 26.85 



Over 100,000 In Use 



Mm.-* 



.Id till 



.. idattnn 

For Personal Desk or 
General Olftce 

It L-hoelm rnentalcak-uliitiona 
!tuy llirouirh your ntat inner 
WrilrlorltMavTriaHHfer 
r. K. fJanrhtr. A. A. M. fo. 
US I>uan« St.. New York 




A Portable Typewriter Stool 
for the Yard or Porch 

THE typewriter stool shown here- 
with was planned so that it could 
be carried out doors and used in the 
shade of a tree. 

The construction is of the simplest 
kind, nothing but straight sawing and 
nailing being required. The entire 
stool was made in less than half an 




The typewriter stand as it is used outdoors 
under a shade tree, weather permitting 



hour, and the size and shape of it was, 
to a large extent determined by the 
material already on hand. A piece of 
redwood board 83 2 ft- long, 12 in. 
wide and 1 in. thick, and a similar 
piece 5' 2 ft. long 4 in. wide and 1 in. 
thick was used in its construction. 

The space under the raised portion, 
on which the typewriter is placed forms 
a convenient place for loose sheets. It 
also provides a convenient hand-hold 
for carrying the stool from place to 
place. 

Since it was made it has been put to 
some use by every member of the 
family. It has been utilized for read- 
ing, writing, peeling potatoes, and as a 
stand in such work as hanging out 
clothes and picking fruit. 




A perspective view of the typewriter stand, 
with dimensions for its construction 



A clean piece of lumber free from » 
I knots should be selected, and the plans 
drawn upon it with a pencil. The 
pieces necessary to make the stool are 
the front upright, the back upright, 
the seat, the sides of the seat, and the 
sides of the stool. If properly made 
this stool will last indefinitely. — Ed- 

I WARD H. CrUSSELI . 

Copyiia.i.uj iiialerial 



Placing Old Tanks Overhead 
for Oil Storage 

A SIMPLE plan of storing a num- 
ber of dififerent grades of lubricat- 
ing oils is shown below. Four dis- 
carded hot-water boilers were moun- 
ted on a hanging platform, and piped 
to spigots brought in convenient reach 
for filling cans. A shelf beneath the 
spigots serves to hold the oil-cans. 
The holes in the top of the boilers 
where the pipes originally entered 




Any number of these tanks may be 
installed overhead, making a very 
compact way of delivering oils 

were left open as vents, and additional 
holes were drilled near the tops to 
receive short pieces of pipe with el- 
bows for filling purposes. 

This oil magazine can be made at 
small expense, and is sure to prove 
satisfactory for the storing and dis- 
tributing of oils, especially in a large 
garage. — Ernest Schwartz. 

What to Do with Hard Spots 
in Welds 

OXY-ACETYLENE welds often 
have glass-hard spots where it is 
impossible to grind them out, yet they 
must come out before machining or 
filing can be done. 

They can often be "popped" out by 
the use of a sharp chisel driven in the 
work at the side of the spot and 
getting far enough under to wedge 
the spot off after which the work 
can proceed. — Donald A. Hampson. 



Municipality 



Manufacturer 



Wholesale House 



Publishing House 
Bond House 

University 



JDepa rtm ent Store 
Advertising Agency 
M ail Order House 
Elec tric L ight Co. 
Ship Building Co. 
Railroad 




Every Businets 
Needs the Expert Accountant 



Make Yourself the Man Wanted 

The opportunity is here for expert accountants. The war is over. 
An immense program of reconstruction is to be carried out. Haphazard, 
hit or miss methods must give way to exactness, efficiency and the 
skilled handling of problems— both old and new. That all means a 
greater demand than ever before for the man trained in modern iaccounting — the 
man who is a keen analyst— who can map the conditions of a business— tluDk— plan. 



Become An Expert 

Accountant 



Great organizations everywhere want the expert business analyst. They need the 
man who can show them where they stand— who can map the whole situation in 
figures — who can suggest ways to eliminate waste of time and money and tell why 
and how to authorize expenditures in certain directions— who can tell what the real 
income of the business is and how to put economical policies into operation, v Every 
business must have this information if it is to meet the close competition of today 
and make correct reports to the government. The man who can do all this and 
who can put efficient organization into the office or factory is the man wanted 
now. He is the man to whom important, executive responsibilities will be given. 



Get Instruction from the 
LaSalle Experts 

These experts helped L. C. Raileback to tcet a 
Balary raise of 288*— they trained hi, E. Brown 
for a 200* increase— they enabled John J. Deckert 
to make ten times the cost of hie course within 
six months from enrollment. LaSalle training 
haa raised thousands of men to better positions. 

The LaSalle method will train you by mail under 
the direct supervision of William B. Castcnholz, 
A. M.. C. P. A.. FormerCJomptrolIerand Instructor, 
University of Illinoie, assisted by a stalT of 
Certified Public Accountants including members 
of theAmericanlnstitutc ;fAccountanl9. Analysis 
and Organization, and the Principles of Account- 
ing, Auditing, Commercial Law and Scientific 
Management all made clear: and you will be given 
Bpecial preparation for the C. P. A. exammations. 

Train by Mail 

Hold your present position while preparing for 
a higher one. Only your spare time is needed. 
Thousands of men have won quick advancement 
and 'ncreaeed salaries this way. The same chance 
Is open to you. Begin your preparation now. 
Enrollment also gives you free use of our Consult- 
ing Service which brings advice on any business 
problem whenever you want it. 

The demand for expert accountants is beyond the 
available supply. of trained men even in ordinary times. 
Th« reconatruction period to follow peace will intensify 
the need for specialists in this field. This is your oppor- 
tunity. Cash in on it. Train nowl 



Small Fee — Easy Terms 

The cost of LaSalle training is so small that the 
increased salary it will enable you to draw will soon ■ 
pay for it over and over, (Many LaSalle members 
have boon advanced before they completed their 
courses). You can pay on our easy terms— a little 
every month if you desire. 

WMlf>A ^8>I t.he coupon and we will send yoa 
Flic full (>articulare — also our valuable 
book "Ten Years' Promotion in One"* 
and our book "Proof" containing evidence from 
mon who have advanced to high positions thru 
this course of expert trainingr. 



THE CONSTRUCTION OF SMALL 
ALTERNATING CURRENT MOTORS 

By A. E. WATSON 
ProfeMor of Electricity Brown I'niversity and 
a Wfll-known Writer on Klectriral Topics. 

79 F'aKPs. 47 Illustrations. Price, postpaid, $1.00 
Popular Science Monthly, 225 W. 39th St.. New York 




PAID FOR 
YEARS 



24 



In good times and bad, in 
peace and in War, for 24 
years we have paid 6% on 
Two- Year Time Certificates 
and 5% on Certificates 
payable on demand. In- 
terest checks arc mailed semi-annually. 

If you have as little as $25 to invest, yon will 
be interested in our booklet, "6% and 
Safety," giving full particulars about this old 
and tried institution. Write for it. 

The Calvert Morttfatfe Company 
869 Cdrcrt BnHJiag BftltfaMre. Hi 



USALLE EXTENSION UNIVERSITY 

I "The World's Greatest Extension Univcrsily" 

I Dept. 483-HA Chicago, Illinoi* 

Without cost or obligation on my part, please 

I send me particulars regarding your Extension 
Courao of training in Higher Accounting and your 
Consulting Service. AIbo your booke. "Ten Years' 
Promotion In One'* and "Proof." 



*^v''mi@^ Name.. 

■ ' ' AddrcBB _ 

Present 

Position „ 

ELECTRICAL CONTRACTING. By Louis 
J. AuERBAciiER. Shop system, pstimatinR. wiring 
eoiistriiction metliods and hints on Retting business. 
155 pHKcs. 225 illustrations. Price, $2.00, postpaid. 

Popular Science Monthly, 225 W. 39th St., N. Y. G^y 



THIS IS TH& BUSINESS 
FOR YOU — B E YOUR 

OWN BOSSr^^ 




MAMEMONE10 

TH/s »s.ss ourr/T 

COMPLETE V//LL/as 

NET YOU»ZP.°SPf(0FIT\\ 




N'' '^i i=i III.- time (n jumt. ir.t,. it. Start at once. Sell Trann- 
r- r U'tf^is to «<]lo ownrr. Transfer inltlnlii to rar« r""t- 
*pir. No rxpenenci* ni-n-nanry You fn-Il to fndlvidiuil BUto 
ownent their Initjaln; or you ean noil t" Ka'mres "?•'" 
ply "tflrM conip|«tQ dtaplny outfiLi Iflte th.- one illu»tratcd 

DW'flta.^WllI also transfer to StiU Tssm «nd Triink*. 
. ^ y'T^^ •'•'n'flsd bualneai for ambiclotw mnn-put in yoor 
^^4*/ M "S^.T. Wrtte o> today for frej Mvnple 

(I?*- /urt you can tnak« 110 « <toy from 

Decaico Transfer IVTono*?ram Co. 

712 Clinton Huil.Jin -, NKU AKK.N.J. 
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Increasing the 
Rate-of-Profit 

Your investment in a ma- 
chine pays according to the 
rate-of -production; it's an 
investment not only in the 
machine but in efficient oper- 
ation of the machine. 

A Veeder Counter watches 
over your investment by 
recording production, show- 
ing the standard rate, help- 
ing run the machine at its 
full earning capacity. 

Improved mechanical feat- 
ures and methods of oper- 
ation are often suggested by 
the records of 

COUNTERS 

— for the guidance of the 
inventor and developer of mach- 
ines, no less than the owner and 
operator of machines. 




The Revolution Set-Back Counter 

above registers number of revolutions 
of a shaft, where these correspond with 
the operations of your machine. Set 
back to zero by turning knob, and sup- 
plied with from four to ten figure- 
wheels, as required. Price, with four 
figure-wheels. $8.50 (list). 

The small Rotary Ratchet Count- 
ter below counts reciprocating move- 
men tsof tpe lever, 
where these reg- 
ister number of 
\ operatiotjsof \x>ur 
^\ machine. When 
lever is moved 
through an angle 
of 40 to 60 de- 
grees, the counter 
registers one. A 
complete revolu- 
tion of the lever 
registers ten. A very durable 
counter, suitable to a wide range 
of small machines. Price, $1.75. 

Free boakUi shous the full line of 
VeeJers—a counter for every machine 
that should hate one. Write for copy. 



The Veeder Mfg. Co. 

44 Sargeant St., Hartford, Conn. 




Popular Science Monthly 

An Aid to Beginners in Perspective Drawing 



AN artist never sees the object he is 
attempting to draw or the scene 
he is viewing at exactly the same view- 
point. He looks at an object, lowers his 
eyes to see how he is drawing what he 
has seen, then when he raises his head 
again it will be two, three, or more 
inches out of the position it was at 
first and his eyes view the object from 
another angle. Distor- 
tion of vision follows, and 
distortion of the drawing 
is the natural result. 

Everyone who has at- 
tempted to draw at all is 
familiar with the old 
scheme of enlarging with 
squares lining up the 
smaller drawing into 
squares 1 2 in. or more in 
size, lining another sheet 
of paper into squares 1 
in. or more in size, and 
then drawing what ap- 
pears on the small picture 
into the larger squares. 
An aid to sketching that 
is an adaptation of that 
ancient scheme, and in 
whii!h the point of view remains fixed, 
can be made by anybody. 

Have a frame made, or an old school- 
slate frame will do. Fit this frame 
rigidly to a bar. In this bar make holes 
for a small rod, which may be moved 
close or at a distance from the frame 
to focus the picture similar to moving 
the bellows of a camera. On one end 
of the rod is a piece of metal or card- 
board, with a hole in the center of it 
for the eye aperture. The rod may be 
moved up and down so as to get the 
view one wants. 

To the frame are attached fine 
wires or threads, forming squares 1 in. 



or more in size. These squares are 
lettered and numbered. Set the affair 
on a window-sill, fasten it to a tripod, 
or otherwise set it in place. Apply the 
eye to the eye-piece, focus the aid to 
suit requirements, or so that you can 



1/ 

) 






: - 1 














With an apparatus of this sort it will be easy 
for the artist to cbtain a proper perspective 



see the picture as you want it through 
the squares. Have beside you a previ- 
ously prepared sketching paper upon 
which are drawn lightly, in easily 
erasable lines, squares larger or smaller, 
but corresponding in numbers with 
those on the frame. Then simply 
draw what you see. 

For instance, if the point of the spire 
is nearly to horizontal on the vertical 
line, place it so on the paper. Every 
time you look at the object or land- 
scape, the eye-piece takes the eye 
back to the original position which 
will obtain the proper perspective. 

F. W. FiTZPATRICK. 



When Mowing in the Wind 



MANY a farmer has had the dis- 
agreeble experience of mowing 
in a wind and seeing with disgust 
the hay blown under the cutter-bar 
when he goes with the wind. Many 
times he is forced to stop work until 
the wind lets up in order not to waste 
his hay; and in the haying season he 
cannot afford to let the work slacken. 
A simple and effective way of pre- 



venting this waste is to drag across the 
field against the wind a long piece 
of heavy wire — available on almost 
every farm — from 100 to 500 feet in 
length. 

This wire is drawn across the field 
by two horses, one at each end. The 
wire bends the grass toward the coming 
mower, so that it falls back over the 
cutter-bar. — William R. Gage. 




Drawing a rope through grass to turn it back so that the cutter-bai- of a 
mowing-machine will pass under instead of over when driven across the field 
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'"Auxilionj blode 
^Hmge 

Connection studs 

A quick-action knife 
switch that pre- 
vents arcs forming 



A Quick-Break Knife Switch 
of the Hinged Type 

WHEN a knife switch of the hinged 
type is opened under load, there 
is always a tendency for an arc to form 
between the blades of the switch and 
the contact clips. If the switch is 
opened slowly, the arc may eat away 
the blades and the clips at the points 
of contact, thus causing a poor con- 
nection. 

Using a quick- 
break knife 
switch as here- 
with illustrated, 
an arc is not 
readily formed, 
because when 
the main blade 
is opened slowly 
the auxiliary 
blade is held by 
the clips until 
the main blade 
has been almost 
fully opened. 
Then the spring 
between the t%yo 
blades will pull 

the auxiliary blade out so rapidly 
that an arc will not generally 
form. — Peter J. M. Clute. 

Ordinary Finishing Nails 
Used instead of Drills 

IT frequently happens to a carpenter 
or wood-worker that the bits of his 
automatic drill do not reach the de- 
sired depth. It is quite essential that 
a hole be bored deeper sometimes, 
for instance, where a narrow but high- 
backed strip of wood is to be fastened 
with comparatively heavy nails on 
short miter returns of heavy moldings 
and other end grain work. 

Carpenters, 
as a rule, do not 
carry the old- 
fashioned gim- 
lets, and if they 
do the proper 
size is often not 
at hand; but 
many do carry 
a three-jaw 
brace chuck, 
and in that case 
the difficulty is 
readily solved. 
Take a finish- 
ing nail of the 
proper size, cut 
off the head, 
flatten about 1 
in. of the lower end with a file, and 
use it as you would a drill bit in the 
chuck. The flattened portion provides 
a small amount of clearance sufficient 
in most soft woods. 

In hard woods the nail will have 
to be withdrawn after every 1 in. in 
depth is made to make it drill a 
smooth hole, but this should be done 
with care, as the nail is easily bent. 
— Henry Simon. 
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How to Get What 
You Want 

A Remarkable System of Personal Efficiency 

Taught by Dr. Orison Swett Marden, the world's greatest inspira- 
tional writer, who has helped thousands of discouraged 
men and women to brilliant success 
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NO matter what you 
whether it be wealth 
position, fame, health 
ship, or any kind of mater- 
ial success — it is no longer 
necessary for \'ou to grope 
for it blindly, uncertainly, 
wasting your energy- and 
brain power in an unequal 
struggle against circum- 
stance and environment. 

There is a sure and cer- 
tain way of reaching your 
goal, of attaining your de- 
sires, of realizing your am- 
bitions. There has been 
worked out for your guid- 
ance a definite plan of 
action which, if followed 
intelligently, will put you on the road 
to assured success. So clear, so simple, 
so explicit are the instructions that 
anyone can grasp their meaning quickly 
and put them into practice. A single hour 
devoted to their study may change the 
course of your whole life. Many a man 
who had thought himself possessed of only 
moderate ability — yes, many a self-confessed 
failure — has suddenly found himself a new 
man mentally and spiritually,-«-with a won- 
derful new power of accomplishment, new 
courage, new ambition and new opportu- 
nities for success, simply by followmg the 
suggestions given him by Ur. Orison Swett 
Marden. 

What Great Men Say 

About Dr. Marden's Teachings 

Theodore Roosevelt says: "I am so 
deeply touched and pleased by your editorial 
in 'Success' that I must write and tell you so." 

Charles M. Schwab says: "Dr. Mar- 
den's writings ha\e had much to do with my 
success." 

John Wanamaker says: "I would, if it 
had been necessary^ have been willing to 
liavc gone without at least one meal a day 
to buy one of the Marden books." 

Lord Northcliffe says: "I believe Dr. 
Marden's writings will be of immense as- 
sistance to all young men." 

Judge Bex B. Lindsey says: "Dr. Mar- 
den is one of the wonders of our time. 1 
personally feel under a debt of obligation to 
him for his marvelous inspiration and help. 

When such men as these, and a host of 
others too numerous to mention, have felt 
so strongly the debt of gratitude they owe 
this man that they have not hestitated to 
acknowledge it in writing, surely you also 
can be helped to develop your latent powers, 
to fill a larger place in the world, to make a 
new success of your life. 

There is nothing mysterious or difficult 
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want — about Dr. Marden's teachings. They 
power, are clear, direct, personal. You will 
recognize their truth and their value 
to you as soon as you read 
them. And that they may 
have wide distribution 
throughout the world they 
have been put into a book 
called "How to Get What 
You Want" (instead of in- 
to an expensive mail-order 
course costing from $20 to 
$50) so that they are within 
easy reach of everj'one who 
reads this announcement. 
And then there is TiiE 
New Success — Marden's 
Mac.azine, w'h ich every 
ambitious man and woman 
should read in connection with thebook, 
as it is brimful of the success idea and 
carries Dr. Marden's inspiring message 
to thousands every month. By special 
arrangement both the book and an eight 
months' subscription to the magazine can 
now be secured for only $2. Nor is it necessary 
that you risk a single penny to secure them, 
as Dr. Marden has stipulated that this book 
and magazine shall be sent on five days' 
free examination to every reader of Popular 



Dr. Orison Swett Marden 



Science who asks for them. 

Send No Money 

All you need do to secure Dr. Marden's 
help is to fill out and mail the coupon below 
and you will receive immediately "How To 
.Get What Vov Want," a l)ook of 350 pages 
handsomely bound in cloth, and also the cur- 
rent number of The NewSucces.s — Marden's 
M.^^c.azine, the most helpful magazine in 
America. Keep the book for 5 days, read 
it and re-read it, and if you arc fully satisfied 
remit only S2, which will pay in full for the 
book and an eight months' subscription to 
The New Success. If for any reason you 
should not be fully satisfied, just remail the 
book within five days and you will owe 
nothing. Surely you owe It to yourself, to 
your family, to your friends to take advan- 
tage of this offer which may open the door 
for you to wonderful new success. So mail 
the coupon NOW, thus making sure of 
getting your copy of the book before this 
remarkable offer is wittidrawn. 

Free Examination Coupon 
The New Success 

1231 St. James Bldg., New York, N. Y. 

Please send me "HOW TO GET WHAT YOU 
W.\NT" and enter mv name for an eight months' 
subscription to THE NEW SUCCESS. I will either 
remail the book within 5 days after its receipt or send 
you $2. 

Name 

Address 

Pop. Set. Apr. '19 
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§ 7i c Yearly IncreaseGuaranteeil 

SPECIAL TERMS— TEN MONTHS' 

cn'dit on any article sc!ccte<I from tlic 
vSWKET Catalog. No money ioadfance. SUi\y- 

mcnt madefor your examination. I'irst pa\- 
ment to be made only after you have c<mi- 
vinccd yourself that SWEET values cannot 
be efliii^llcd. If not what you wish return at 
our expen.^e. ^1 ny 
PiiimtiU'l bought oj 
n>" may he returned 
for ext ha n gv at an in- 
creoiftl val tw o/ 7 J 9r ■ 
7norf than you paid. 

No Red Tape-No Delay 

Every trans;iCtion 
CONFIDENTIAL, 
Voii don't do justice 
toyouriell'and your 
<iol!;irs unless you 
inspcet our unusual 
valiK-s in Diamonds. 
Watches, Jewelrj'» 
Silverware, Phono- 
Kraphs, etc. 
Send TODAY for 
SWEET De Luxe 
CatalnR. Write 
NOW to Depart- 
ment 479 -J. 




S\VI-:i T'S newest creation; 

l ine Ulamoiuls. Set in 
Hand - hnsmvcii Newest 
Siylc Mounthuf. Lrukii liVra 
fl'^O-OftSolitairf. Prire f.^-'W 



Y Y THE HOUSE OF (^ualit:)^ 

bWSWEET&G©. 

2t4 J!lAll)EN lANE.NEVyirORK 





TENOR BANJOS 

Mnst popular mnniher of 
baaja fnmlly. I'owerfiit, 
Rwcvt tonn: livt]y — "ban- 
julstic." but muvical— ob- 
Ulneil by excluitlvo Gibson 
foHturoj. Urcat for daurc 
playlnu or tuimn. Play from 
any piano scoro — mf^Iody 
or chordfl — ■'ntraiaht" or 
■ jaa." Companion inatru- 
roent: Gibson liultur Huiij<> 
"finserbnard. Btrinsinic Kud 
taninic aamo us miitar. 



Terms as low an i'l.ilO dowa 
and S2.H0 in-r month. Mandolin, 
Guitar, Tenor Banjo or Guitar liauio 
Bent on approxal. Liberal allowance on 
pM infltnimonls ia t-xchanRe for the 
"Gibson." Gi't Our now Froo Book— ll'J 
pat^e-t.Jll illustrations. Yoluable 
information for player and tea* 
ehtT. Kiplains wondorful new 
violin conHtructlon with carved 
and Rradnated Top and Muck 
and tStradivariua Archins, 
Also freo treatiseou **IIow 
1 to Prnctioe." 

Teach and Sell the Gibson, 
/] Mak9$1800 (oS50Oa 
i I or Mors a Year 

Beconion tciK-fior, Splendid op* 
. ortunity for Mandolin and (jiiitJir 
-eacfiera — cither sex, in every 
^ l(M-ulity, forprirute and cl* 
Hlniction and italo of "Gibm 
jTh'-y have "madi!" fnany d teacher 

froietuiionally uod finjincialty. We 
are permanent teai-hinK ai>d buni> 
'noKB onportunily now opon foreitber 
•ex. Other powitionapendirnr. Write 

Eromptlr, A. C. t!rookmryr.r, St. 
outs. Mo., Tearher and Director, 
write*. ■•Will <!o JIO.IKH) bunincM 
In 1917. did $7.00() in 1316. Wm. 
PlaCA.Jr., l'r,.vi.l.-r.[r. R I.. Star 
Soloist I t Vitt>.T. unguallfUdly an- 
dorsaaths "Gibson." 

Do Business On Our Capital 



atr^iit. WphclpiM'll Territory 
prolfcted. tit>-ck furniahed W« 
pay th* advartlalnc Yon miik* th« 
— ^^pront. \i>ii[>:iy f.irK<vr>(]i«wlii'(>f ' 

_ Mandonff>Ouit«rCo.,*lri>iiirn ir"..,!?, r.-.t sold. Try 

484 Parson* St.,KBlama>ao.\"fitlll Hunt." FREE t.>tl"<i'r' ir 
Mich.. U. S. A. G«iill.-in*-n;- -.-iL-d, .,ur n<?w *1.00 bouk "Th* 
Without oblieadon send Tuufraa^Onanliallon.OlrvctlonuidMaln* 
beohi complete Oatuloi;, froe a Icnanoa of Ih* ManJotIn On 
trea'-iso, also Inrormutioii about ^ chMtra* by America'a most 
tbA Wm. Place. Jr., book and In- \au(.-cpMful dfreetor. Wm. 
•uruoMot ehoeked. \Pf«c*. Jr. Writs oow for 

If teachsr check h«ro r 1 ^(JttUloff.TrMtiBe, • How to 

( )T«nor Banjo 1 jGuitar Banjo *PracU/-e: P*yrhoI„tHc-aUy 

ijMandoIln [IMando-oello i ; Guitar ♦ t-^flfvined. a!l'r'"--„„ 
IJUaodola t IMando-basM ( }Harp-iru(Uirt t : Act now. nil 
In tha coupon. 

Hanis ^ Olbaon Mandolin- 

\ Guitar Co. , 
■ n-r-ir — 484 Par*on» SI., 

B^ur^^oi^av^heckoiHnn^^ Mich. 
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You ran luilko ji^i.'K) 
to SlUO.OII a week. 
I want huHtlorK. 
money-makers, tovr rk 
witlinte.tttudvortiBCsell 
nnd appoint agents, liig- 
gCJitliinB inycars. City 
convent'' iH-ea without 
n^. Used in any r^i m. 
HsliC. l^vmonBtriillnK 
tab ftirtilnhed. K -l ls »nmll. eclf-empty- 
leakahle. 0.i8rant.-ed m yoars 

AGENTS MAKE SALES EASILY 

Two Bale* daily incan»»>T».iMi.-iM-.-.-k, I.ft:n.-tt. n>,(,.. ' ■W.,rlcJ 
two liDur*. took two orders, jirolil IliHot. ■ Havhur^t. >ci>r.. 
"Took 11 orderi ia 4'-^ days— profit fW, 00, ordered 12 tnoro 
tabs ■' Manning, Iowa, "S'l-V lO tubs in one day— profit 

}M>.00." IVHiit, Kebr.. '-SnldlStntw Id three dfiy^—pr^'fit 
'ji).*Ji\" And hiiti.trfl9 of othfirn mikirK lie muifT. T"p«wjilor 
bone* biTC r.O bmih tut'^ Eit-'Tirnf* »ti I Wi iUI vnv.ect^rtrr. Cr.JH 
gi^m to ttiB ri?htm»n- li^lf ll p^ninilmr* and ••iti>«-!«lT''w:;" ill Futl. 

H. S. Bobinion. Pres.. THE fiOeiNSQN CABINET MFG. CO. 

4957 Foctorlao Building _TpLEDOt_OH_lp 




fog. 



An Elaborate Electrical Plug-in Clock 



ANYONE who has ever attempted 
, to make an electric alarm-clock 
out of an ordinary clock has been 
confronted with the problem of how 
to get hands, to make the contavif, 
that would be heavy enough to be 
reliable without being too hf?./v for 
the power of the clock. The -iter 
found that by any ordinary rubbing 
contact either did not make a contact 
every time, or that the clock stopped 
whenever a contact was made by the 
hands. He solved this problem in 
the following manner: 

As shown in the accompanying illus- 
tration, the clock was placed on its 
back and mounted in a neat polished 
mahogany box. Then opposite each 
numeral on the face of the clock was 
mounted a pair of steel mercury cups, 
each holding a drop of mercury pro- 
jecting from its top. Then on each 
hand of the clocTc was soldered a rather 
heavy copper wire tipped with a 
smaller piece of platinum wire, which 
was bent sharply downward at its 
point, and so arranged that the passage 
of the hand across the dial carried the 
platinum tip through the drop of 
mercury. - . 




The mercury connectors are easily connect- 
ed and the clock works are not complicated 



With the use of two mercury cups, 
it was possible to make a contact 
within three minutes of any desired 
time. Then the apparatus was wired 
to a plug-board constructed of brass 
plates with a mahogany base. A num- 
ber of split plugs were used in the 
holes. 

The apparatus was then wired as 
follows: Each hour cup was connected 
to a corresponding hour block on the 
plug-board, and each five-minute cup 
was wired to a five-minute block on the 
plug-board. The two complete rings 
on the plug-board are connected, 
one to the battery and one to the bell, 
another connection being made from 
the bell back through a switch to the 
battery, thus completing the circuit. 

Consideration of this arrangement 
will show that the electric current is 
arranged to proceed from the battery 
to one of the plug rings, say the hour 
ring, thence through any plug inserted 
in the hour section to the correspond- 
ing hour block; thence by one of the 
conductors in the cable shown to the 
corresponding hour mercury cup; 
thence, when the right time comes, up 
to the clock hand (the hour hand, in 
this case); back out to the tip of the 
minute hand to the mercury cup it is 
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in contact with (and which is plugged 
on the plug-board); thence through 
another of the cable conductors to 
one of the minute blocks; across the 
^lug to the minute ring; thence to the 
hell and back through the switch to 
tne battery, thus completing the 
circuit. 
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Diagram of hand -power conveyor for wagon 
which eliminates much tmnecessary labor 

The arrangement shown has many 
advantages over the ordinary ' alarm- 
clock. The clock may be set by many 
plugs to ring any number of times 
during the day or night- for instance, 
every hour during the night for giving 
medicine — or arranged to ring every 
fifteen minutes in the early morning 
or according to any combination. 

The construction of the apparatus is 
not at all difficult to make, and the 
uses of the clock are many. It is 
evident that a face-winding clock 
having a wheel escapement must be 
used, since the clock cannot be moved 
from its horizontal position after the 
mercury is put into the cups. Steel 
or other metal must be used for the 
cups, because mercury will disinte- 
grate brass, copper, or zinc. 

As many plug blocks as are desired 
may be provided and wired in multi- 
ple, so that as many bells may be 
controlled from one clock as there are 
blocks. Thus in a boarding-house 
each boarder may have his own block, 
and set it himself entirely inde- 
pendent of the others, as often as he 
pleases and in any combination he 
likes. — Charles Horton. 

Amalgamating Zinc Plates 
for Battery Cells 

CLEAN the zinc carefully with di- 
luted sulphuric acid by dipping it 
repeatedly In a jar containing the solu- 
tion, using a piece of cloth tied to the end 
of a stick as a mop, if necessary. Then 
pour a few drops of clean mercury upon 
the zinc, while holding it over a glass 
tray, and spread the mercury as uni- 
formly as possible over the zinc by 
means of a cloth and stick, repeating 
the process until the zinc is clear. 

Keep the mercury that runs oflf the 
zinc in the glass tray, and use it for 
amalgamating other zincs. 

Peter Clute. 
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Simple Safety Clip 
Your Spectacle-Case 



for 



THE writer lost so many spectacle- 
cases that he invented a way to 
prevent it. He fastened an ordinary 
pencil clip in the cover of his case and 
attached it to his pocket. When his 
glasses were in his pocket, at least, they 
were safe. 

Two small slits made with a pen- 
knife are sufficient to allow the clip to 
go through the cover, and of course 
after pushing it through, you bend it 
back on the inside to hold it securely 
in place. 

Try the scheme. It costs practi- 
cally nothing, and will save you in 
the end. — J. H. Moore. 

Design of a Form for Winding 
Electrical Coils 

IN winding coils, it is necessary to 
have some sort of form if an even 
surface to the finished coil is desired. 
The form shown in the illustration 
may be made of any hard wood, one 
for each sized coil, and is used in the 
lathe centers when winding on the 
wire. The bars may be of any length 
and the heads any size. 

Before winding, rub the wood thor- 
oughly with warm paraffin, and space 
the distance between the heads for the 




An adjustable form for use in lathe 
centers to wind electrical coils evenly 

proper length of the coil. The set 
screws in the heads hold the position. 

First lace the form in a lathe, wind 
on the necessary insulation, give it a 
coat of Teliae, and then start to wind 
the wire, taking care that the coils go 
on evenly. Continue until filled, or 
until the proper amount of wire is 
run on. 

To remove the coil, place one end 
of the coil in a vise and tap it gently 
with a hammer, and the core will slide 
out, leaving a nice square hole in which 
the iron strips can be tightly packed, 
if a transformer is being made. 

Round or other shaped holes can be 
made by using the proper shaped bars 
through the heads. It is necessary 
to make the bars wedge-shaped, even 
if their outer surfaces are round, 
square, or rectangular. 

Before the coil is removed from the 
form, the whole should be soaked in 
hot paraffin and then set aside to cool. 
When it is removed you will have a 
solid coil well insulated and quite 
hard.— W. E. Day. 




Earned $6000 Last Year- 
Rebuilding .Autos ! 



"I always had a craze for tinkering with 
motor cars— yet I never thought that 1 could 
turn this knack into a good income. Then 
1 opened my eyes to what hundreds of other 
men were doing. They were buying up old 
cars and rebuilding them. They were opening 
up public garages and running repair shops. 
I made inquiries. 1 found out how my friends 
did these thing.-;. I followed their exiiniple. 
Last year I earned :?6,(kx). This year I expect 
to make more, because automobile owners are 
making their old cars last them through the 
l)eri(xj of the war, and this means a lot more 
work and profit for men in my line of busi- 
ness." 

You Can Qualify 

■ You can earn as much money as this man. 
You can turn your love for motor cars into 
cash. If you are already an automobile 
mechanic, repair man or chauffeur, you can 
climb far higher. 

Right now is the time to act. The field of 
automobile and commercial car manufactur- 
ing is growing tremendously. Its future is 
unlimited. 

You can prepare yourself speedily to be- 
come a skilled automobile mechanic. You can 
equip yourself to open your garage. A sim[>le 
spare time reading course in Automobile 
Engineering opens the way to success to 
you — now! 

Automobile Engineering 

This five-volume library of .Automobile 
Engineering will prepare you for a worth- 
while position in the fascinating field of 
automobile production. 

Fifteen great automobile engineers and 
specialists, with the co-operation of scores 
of other experts in their field, have compiled 
this great reading course. There are 2,500 
pages and 2,100 illustrations. The books "are 

new and up to 
the minute in 
everj- principle 




and method. They are carefully cross- 
indexed so that you can find a given subject 
as easily as you find a word in the dictionary. 

Shipped Free 

We do not ask >-ou to take our word for the 
merit of these books. We simply ask you to 
find out for yourself. You can do this without 
risk or expense or obligation. All we ask 
is that you fill out and mail the coupon. 

We will ship the books to you express 
collect for 7 days' free examination in your 
home or shop. Use the books as if they be- 
longed to you. Note how they explain all of 
the new automobile developments — ignition, 
starting, lighting, welding, etc. If the books 
do not come up to your expectations, send 
them back to us at our expense. If you are 
pleased with them; if you see that they will 
help you to achieve your goal, send us 
just S2.00 within seven days and then S2.00 a 
month until the special in- 
troductory price of $17.80 
has been paid. 

Special Offer 

Your purchase of these 
books brings you a Consult- 
ing Membership in the 
.American Technical Socie- 
ty, which, while valued at 
Si 2. 00, may prove to be 
worth hundreds of dollars to 
you. It entitles you to 
special information on sub- 
jects dealing with automobile 
construction and repair, or 
garase or shop manaRcment 
for the period of a year. Vou 
may ask as many questions 
as you wish. 

Send No Money 

Mail free inspection coupon. 
Just >our name and address on 
the cf^upon brings the 5 valuable 

volumes to you express charges collect for 7 days* 
free trial. We cannot Ruarantee that this little price 
will hold. Your opportunity is now. Mail the coupon 
at once, while this offer is open to you. 

The American Technical Society 

Dept. A1204, Chicago, III. 



Some of the 
Fascinating 
Subjects 

Explosion Motors 
Weld ins 

Motor Construc- 
tion and Repair 

Carburetors and 
Settings 

Valvea 

Cool ins 

Lubrication 

Flywheels] 

Clutch 

IVansmisslon 

RnaJ Drive 

Steering 

Frames 

Tires 

Vulcanizing 

Imition 

Starting &fLisht- 
in>; Systems 

Wirins Diasrama 

Shop Kinks 

Commercial 
Shop Destsn 
and Equipment 

Eltixtrics 

Storage Batteries 
- Care A Repair 

MoTorcyclea 

Commercial 
Trucka 
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I ^THE AMERICAN TECHNICAL SOCIETY 
Dapt. A1204, CHICAGO. ILL. 
rioaso send mr the 5-volunie set "Autonio* 
bile IIS i nee ring*' '^i^ ^ days' froc exaiuinalion, 
exprcee chances collect. If I dccido to buy. I 
will send 32.00 within 7 days and the Iwlaaca 
at $2,110 a month until 217.80 )ias Ixwn paid. 
Thro ynu ncnd mo a n>ci-ipt sliowinf; lliat tbe 
$25 act uf boolut and tlm S12.00 eonsultins mem- 
bership are mini* and fully paid for. If I tliink 
that I can kcI alons witlitiiit. the booka sft«r tbe 
7 days' trial I will return them at your expeoM.^"* 
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PATENTS 



TRADE-MARKS 

copyrTghts 
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Before disclosing an invention, the in\ciuor should 
write for our blank form "EVIDENCE OF CONCEPTION." 
This shoukl be signed and witnessed and if returned to us together 
with model or sketch and description of the invention, we will give 
our opinion as to its patentable nature. 

Our Illustrated Guide Book, HOW TO OBTAIN A PATENT, 
sent Free on request. Contains full instructions regarding Patents, 
Trade-Marks, Foreign Patents, Our Methods, Terms, and lOO 
Mechanical Movements illustrated and described. Articles on Patent 
Practice and Procedure, and Law Points for Inventors. 

Highest References Prompt Service Reasonable Terms 
- — — — — - — FREE COUPON! — — — — — 

j VICTOR J. EVANS & CO., Patent Attorneys 

New York OfHcf Philadelphia O/Kcet Pittiburth O/ficc* 

lOOl Woolworth Bids. 13S S. Broad Street 514 Empire Bids. 

Main pffices: 760 Sth Street, N. W., WASHINGTON, D. C. 

Gentlemen: Please send me FREE OF CHARGE your Book as described above. 
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PATENTS 

and 

Trade Narks 

Send sketch or model 
for actual search and 
report. Write for Book- 
let of instructions on 
patent practice and 
procedure. Prompt, 
personal service. ... 

Geo.RKiminel 



39.S Loan aad Trmt Bailding. Washiii{1on. D. C. 
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PATENTS PROCURED and 
TRADE-MARKS REGISTERED^ 



PATENTS 

LACEY & LACEY 

Aitornej>-it-Law — Patent Practice ExclutiTcIy 
Solicitors of 

U. S. and Foreign Patents 
Trade-Marks, Copyrights. 

645 F Street, N.W., Washington, D. C. 

Write U» tor Our Free Inveniora* Book 

PATENT-SEN SE 



-ESTABLISHED 1869. 



Eighteen Vears' Kxporience. Instructions and 
Terms on rcinest. 

ROBB & ROBB, Attorneys at Law 

9p«clalizinir la Intent and Trmde-mBrk Practice exclu&lvely 
940 Southern Bids-, 1336 Schofield Bids-, 

Washinston. D. C. Cleveland. Ohio. 



They don't call him 
"SKINNY "any morei 



Why ts it that you stay thiu? Do you know.' How 
often htivc you wislicd that you could cover the bones 
that .showao plainly all over your body — to feel the 

llirill nf tlmt vituliiinx Pnorcy tliat coinfe from a fulb' de- 
vi loiMxi body fiiiglinit with healtli ! Yeu can have xtt It 
will make a new iiiau of you — full of t-ncrgy, ainbitinii, 
and the joy of (ivii c- Ami ilie beauty of it all ia that 
tilts prccioon icift wiU cost t/f)U nuthingf You hnve it in the 
palm of your bands right now! ^^ta^t, Now and in K-'a 
than a innntb you will be well on tUt^ way to phyaii-al 
ptr(e-ti-)n, 

How to Make a N«w Man 
of Yourself 

H^w toGatn W<->tKht" !■ Ihe lillf «( b 
book written l>v Bct-narr Mmt-rnil- 
den, founder of *'I'hvaicAl ('iil- 
Uira" manazine. It froes to the 
very corp of Ihc- -tuhii-ct and tell" 
yoa bow to gmin weight t^riftJvand 
na/uraf/w. without thti aid of adron 
of medicine To thoai- who will 
nend ua a thrt*e month nubocription 
for "I'hmirnI Culluro." iho m'.Bt 
unique, helpful and inspiratiunal 
ninvuIrK! of Itn kind r»ili|iith«d ii> 
^merica, at th«- n-gijlar price of 
:'.Oi', wn will fspnd t)<'i> valuabU- 
h.^,k FRKK. Write TODAY. 

I'llTSU AbCl Ul BK I't'll. ro. 
I I!nv.40lhKt..SiiltpH0'-'.\ewYark 





Pm Vp^^^ IF YOU HAVE AN 
f\ I b Pi I 9 INVENTION AND DESIRE 
TO LEARN HOW TO 
SECURE A PATENT, send for Our Guide Book, HOW TO 
GET A PATENT, sent Free on request. Tells our Terms, Methods, 
etc. Send model or sketch and description of your invention and we 
will give our opinion as to its, |- — — -i— 

patentable nature. i f^,. 

I .NAME........ 

RANDOLPH & CO. ' ™t 

130 F St., N. W., Washington, D. C. I CITY STATE 



Anybody Can Use This • 
Chronometer 

IN the great observatories are the 
finest timepieces that human in- 
genuity has been able to devise, but 
they are not strictly accurate. Their 
errors, though small, are determined 
by the only infallible regulator known 
— the steady sweep of myriad stars 
across the heavens. This wonderful 
chronometer is available to anyone 
for regulation of clocks and watches 
in the same manner as practiced by 
the astronomers but without the refine- 
ments. 

First set the watch to the best time 
obtainable, preferably a telegraph 
clock. It can be kept true afterward 
by reference to some star. Any star 
will appear at a precise point just 
3 minutes and 55.91 seconds earlier 
each night. Fix a range by setting a 
pin in the jamb of a west window from 
which a distant roof-ridge may be seen. 
A bright star (not a planet) is selected, 
and the time noted when it disappears 
below the horizontal roof line when 
sighting across the pin. 

At any later date the watch may be 
corrected by observing the same star 
in the same manner. For example, 
ten days later the star will be on the 
range line 39 minutes and 19.2 seconds 
earlier than before. — E. Earlb Glass. 

Preventing a Miter-Box 
from Warping 

THE different sections formed by the 
cuts in a wooden miter-box have a 
tendency to warp, which makes them 
bind in one cut and spread in the 
other. They are also liable to break 
off. 

This trouble can be effectively 
remedied, and the efficiency and 
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A phantom view of the spikes brac- 
ing the sides of the miter -box 

strength of the miter-box doubled, by 
the simple expedient of boring a hole 
through each section from the bottom 
up, and driving a long spike into it. 
For the ordinary miter-box, a forty 
or fifty-penny spike is the best size, 
and the holes should be bored so as 
to grip the spike tightly. 

The above strengthening operation 
is best done when the miter-box is 
being manufactured, before the cuts 
are made in it. It is also desirable 
to make the miter-box so as to leave 
at least an inch and a half at the 
bottom uncut, thus forming a strong 
footing for the spikes. 

For strengthening the miter-box this 
suggestion cannot be improved upon, as 
anyone working with a warped box is 
greatly handicapped in obtaining clean 
and accurate cuts. — Henry Simon. 
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Here's a Simple Aerial 
Cable Car 

THERE are many types of small 
suspension cars, each adapted to 
different uses and localities. In min- 
ing regions, such a means of convey- 
ance is very common and, where 
the country is precipitous, almost in- 
dispensable for transporting men and 
ore from one elevation to another. 

The cable car shown in the accom- 
panying drawing is, perhaps, as simple 
as any, both in construction and oper- 
ation, and is designed to accommodate 
one or two persons. The sketch 
shows such a car as used in a canyon 
of the Sierra Madre Range in Califor- 
nia. This car is used to convey pass- 
engers from a roadway, across a stream 
of water, from one rocky cliff to another 
where a cabin is built on a spur of the 
range. It is made from surfaced 
pine boards and strap-iron, and is sus- 
pended from a ?s-in. cable of ordinary 
strand. Such a cable costs from 14 
to 20 cents a foot, and the 8-in. trolley 
sheaves, when fitted with non-lubri- 
cating i)ushings, cost $2 each. 
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A cable car of this sort may be used 
in transporting men or material quickly 
and with a reasonable degree of safety 

The sides of the car are nailed to a 
frame of surfaced studding, and the 
seats at each end are secured to the 
top of this framework, as shown by the 
dotted lines. The wrought-iron straps 
are bolted to the boards with 5/ 16-in. 
bolts, except where the sheaves are 
hung, and here ^.(-in. bolts are used. 
A stirrup or foot-rest is attached to 
the center of the car, and the same 
bolt that secures the stirrup at one 
end holds a separate J/^-in sheave 
(shown at A), set within a metal 
guard on either side. 

These sheaves are pulleys around 
which ropes are passed, one from each 
side of the canyon, thus allowing the 
passenger to operate the car forward 
or backward by pulling the rope in 
the direction in which it is desired 
to move. Cleats are provided on the 
inside of the car for taking up the 
slack rope. Labor will be saved by 
suspending the cable higher at one 
end than the other, as gravity will 
then force the car part way on its 
journey. — Huntington Baker. 



PATENTS 

Write for free booklet 

Terms Reasonable Highest References Best Results 

Send model or drawing for preliminary examination and report as to patentability 



ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

WATSON E. COLEMAN, Patent Lawyer, 624 F St., Washington, D.O. 



To the Man With an Idea 

I offer a comprehensive, experi- 
enced, efficient service for his 
prompt, lejial protection and the 
development o! his proposition. 
Send sketch, or model and descrip- 
tion, tor advice as to cost, search 
through prior United States pat- 
ents, etc. Preliminary advice glad- 
ly furnifilicd without charge. 

My experience and familiarity with various 
iirta, frcQuently enable me to accurately 
artvlse clients as to probable patentability 
l>eforc tliey go to any cxpenae. 

IJooklet of valuable information and form 
for properly disclosing your idea, free on 
rciCiuest. Write today. 

RICHARD B. OWEN 
Patent Lawyer 
6 Owen Building, Washington, D.C. 
2276-D Woolworth Building, 
New York City 
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DO NOT LOSE YOUR RIGHTS TO 
PATENT PROTECTION 

Before disclosing your invention to anyone send 
for blank form ''Evidence of Conception*' to be 
signed and witnessed. Establish your rights before 
filing application for patent. As resistcred patent 
attorneys we represent hundreds of inventors all 
over the U. S. and Canada in the advancement of 
their inventions. Terms reasonable. Tlie form 
"Evidence of Conception," sample, instructions 
rcIatiuR to obtainini; of patent and foe schedule sent 
upon request. Ask for them, — a postcard will do. 




STRONGFORT 
The Perfect Man 



Z SUPPING? 

Are you Irwinir ywir Brrip — your ability to 
pO tl>uiKH. tt> iTiBke any proirresa in your 
bu<'meEm or even to mnki- good in your prus. 
ent position? If yuij wakt- <rp in iht- morninK 
tirrrt Ix^for.- you beftin th.. day, wilii vour 
hack achinir. your Htfr^^Htiini out of nrdtT 
ynur ncrvci* frazzled, your brain befossod' 
don I Utw>ur*rlf auu lurthtr : ih»To'« 
DO toboirpin iilt(i« RO rapid an the road down 
ttt chiiinK- 111 ht-alrhiind tlie con»oquent loiwof 
all t-njiiymrnt in life. 

GET A CRIP ON YOURSELF 

r>..n'l wall (. /it.K!.- .Iii> W-r-.r.. t^Wu-K ^i.-i-h 
tond ymirw-lf of ihe ailments or !.ad liabits 
that wilt hp mfllatnneit alfnut vot,r nrrk »« 
Inntr as you live if you don't frro yourself 
from them. Wh^n u man Ih on the limiti-d 
for Ih.i st rap hrni. every day counta: what 
i.H caKV todaj". will a heap harder tomor- 
row, almoit iinpoasibic if ytm wait loo luitt. 

YOU CAN DO IT 

Yoa can havo renewed vitaliry : health. 
Strennth. enenry, nil Ihat makf* Wfp wnrth 
lIviiiF, If yiti throw away uti rlriipci&t's dope 
and take hold of youraclf in the riKhl wny. 



TLL SHOW YOU HOW 

I havr i>h'>wn the way out to thnuannd* of 
men who knew thry were lonine their srin on Ihinirs throiiRh 
indljrefltion. oonslipation. briioa-nesfl and other ailmentti : I have 
nhown them how to irain the eneriry and AtrenKth of will to break 
off bnd hnhilA thcv Un*?w were iindrrminintc their conBtitiitiona, 
how to huild up nnd Rtrenirthen their vital organs, develop their 
muHflet. and make live, at-tive. red hh>odc(l. forr. ful MKN of 
thrmnelves nrrain. 

Mvbook "Promotion and Cottservallon of Hestth. Strength 
and Mental Enersy " will show you how they did it: bow 
YOU nan do f<ir vnnnw-lf what they dii| for themselvr-n, tn a «tm- 
[■le. ea«y, natural way. Send for a ropy -IT'S FREE. F.nr|o»c 
three 2c stampa to cover postaire and peckins and I'll mail it tn 

LIONEL STRONGFORT 
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CAN YOU 

think of a simple, practical idea 
that will fill one of the many re- 
quests we have on file for new inven- 
tions? It may mean a fortune for you. 
Thousands of things are needed Right 
Kow, Your biains tan help. Send to- 
day for our great new book — "Inven- 
tion* and Trade Marks, Their 
Protection and Exploitation*' 
and learn more about making 
money from ideas than you ever 
knew before. It tells many 
things that are wanted, 
ApoitalwUld 
it is free. 



We help our cllenta, 
without charge, to ^et 
ttie dollars out of tUelr 
Ideas- having fiiclUtifs 
none others posscaa. 

Advice free. 

Dou t delay— get the 
book at once. 



AMERICAN 
INDUSTRIES, INC. 

201 Patent Dept., 
WASHINGTON, D.C. 



PATENTS 
ADVERTISED 
For SALE FREE 
InlNYENTIONAnd 
MANUFAaURING 
SUPFliMENT. 

Fubllshed for the 
man with an idea, 
^end (or free sample 
copy. One year's Bul>- 
ecriptlon 50c. 




C INVENTORS 



Before applying for a iKitent you 
-hould send us a sketch or model of 
your invention, with a description of 
it. and receive our "Evidence of Con- 
ception" form — our Opinion as to 
the Patentable Nature of ynur In- 
vt-'ntiou. and our advice regardioK _tl>o 
beat way of obtainins pal»?iil urole-ition. 
Our pcaitiial o^iwrii'ii. e .overs n p^.-riod 
of Iwoiity yi^i-.a. < liir I iHnillxiok on I'm ton ts 

HOW to OBTAIN a PATENT 
SENT FREE 

: < bouse of valuable itiforiuatior i ' / 
miiivontor*. All communi.-at ■ ■ / 
rl\ . cjiifl'i'nlml W i il lu T(IH U . / 



TALBERT^TALBERT 
Patent Lav^ei« 

4S2» T.ii: •• WASHINGTON. D. C. 



COMPETENT PATENT SERVICE 
By a Former ExAminlng Official 
of the U. S. Patent Office 

NORMAN T. WHITAKER 

Lawyer and Engineer 
280 Whitaker Bldg., Wash.. D. C. 

N.w York Offic, «7 N.auu Street, New York 
INQUIRIES INVITED 
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The Magic Word 
in Sports 

THE name "WILSON" on sport equipment is 
internationally famous — it stands for leadership. 

The WILSON trade-mark is the symbol of highest ex- 
cellence, supreme playing qualities. 

Leaders in every sport — golf, baseball, tennis, football, 
basket ball, soccer, fishing, swimming, etc.— pay trib- 
ute to WILSON quality by using WILSON goods. 

The WILSON line is complete. The demand for 

WILSON 
Sporting Goods 

is so great that SEVEN BIG WILSON 
FACTORIES, wonderfully equipped, 
manned by experts, are employed in their 
production. 

Every item in the WILSON line is right, 
from the basic idea of the design to the last 
bit of material that enters into it. 

You do not pay a premium for the extra quality 
you get in WILSON goods. Dealers everywhere 
can supply you. Look for the WILSON trade- 
mark — your guarantee of quality. 

SportiT\g Goods Catalog Free 

Describes and illustrates everything for every sport. 

Write for a copy. Address Thos. E. Wilson & Co., 
701-711 N. Sangamon St., Chicago. 
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Eastern Headquarters: 25 West 45th St., New York 



Ddivered^FREE 

1819 MODELS NOW READY TO SHIP 

No other concern will offer you nurh values or such 
iLTms. Make your 
choice from 

44 styles 

colors and sizes in 
the famous "Rain^r" line 
of bicycir$yretjFMt prepaid 
to your town. S«nt on ap» 
prov.^1 for 30 DAYS* 
'kZK TRIAL. From our 
^il^ cal. ilosr select til c par- 
r -yleof RANGER 
ynu desire. Wo 
rl:irn charges if 
, V , iccide not to keep 
: ^'ou gel one [iionth 
idinB test it out ci- 
nse. LOW FAC- 
TORY PRICES 
: rect to you from 
,^ largest, oldest 
ul most suctess- 
Mcycle conccia 




LOMnlry. 



"Electric 
Lighted 
RANGER 

Motorbike 

We want a Rider Agent 
lA Every Meigbborfaood 

MEAD 



TIRES 

Lamps, H o rn s 
...id part* for all 
I cycles at Jta4/ 
uiua/ prices. 

Send No Money 

but write today tow 
tills ble tree cati- 
log, also full particu- 
lirs of new JO-,firy 
■vr fTialcffer. Do not 
\ tiutil you receive iL 

i'lB jvoiy, 

CYCLE COMPANY 

Dept.M-io9 Chicago 



Saved $100. 

_ "The S85 dUmond tcq nant comiMU>«« 
Ffavorably to aring recently booKbt at |1B&, 
, \* navins of |100.) - — N»me on request. 
iThla arm nearly 8/4 ceotoryokl. rated over 
^|1 mW.iKKJ.tiO, lends money on hlsb nade 
■ jewelry. Amatinv barKalnalnoiipudloaD 
Idiamonds. Free examuistion. 

1 Send for Latest last 

J Write (or wixuir-rful lint-* of tremendous 
I bBrireln.'t. Radically different from cata- 
You huve (.-very opportunity to teet, 

«• t>ri'-<'s bviuTc yuu buy. Write today 
J JOS . DeROY & SONS,4749DeRoT Bids 
jn^iju Opvotiu Pott Office, PttUburgk, Pa, 

FRoforcnces: Don'a or Uradstreeta. Marine 
Natlonwl Hank. Union Troit Co. . t'ltt«*iiirirl>, fa. 



TYPEWRITER 
SENSATION 



$3 or 

$4 

monthly buys a 
Beautifully Re- 
constructed Latest Model Visible Typewriter with 
b^ck-spacer, decimal tabulator, two- color ribbon, etc. 
Every late style feature and modern operating conve- 
nience. Perfect appearance, perfect action and abso- 
lute dependability. Sent an>'where on approval. Cat- 
alog and special price FREE. 

Harry A. Smith, 306, 218 N. Wells St., Chicago. lU. 

Arithmetic of Electricity — A practical treatise on 
electrical calculations of all kinds reduced lo a scries 
of rules. $t.00 Postpaid. Popular Science Monthly, 
225 West 39th St.. New York. 
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A Safety Appliance for a 
Circular Saw-Table 

MANY of the accidents in wood- 
working shops result from the 
catching of a piece of wood upon the 
back of a circular saw, and striking the 
operator with enough force to injure 
him, sometimes with fatal results. This 
may be due to the turning of a crooked 
piece of wood after it has passed the 
saw, to a loose knot, to the pinching 
together of a board on account of the 
tendency of wood to adjust itself to 
the different tension of its fibers after 
a cut has been made, whether parallel 
with or across the grain, or to the piling 
of pieces behind the saw. 

When the operator draws a piece 
of board back toward him to make 
another cut, the board may come in 
contact with the back of the saw and 
be thrown with great velocity against 
him if he happens to be standing in 
front of the saw instead of to one side. 
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"Don't monkey with the buzz-saw." 
Here's a practical way to observe that ad- 
vice and keep all the fingers on your hands 



Various devices for preventing this 
danger are made by manufacturers 
of wood-working machinery, and usu- 
ally the best modern machines are 
equipped with something of this sort, 
though often their cost is an obstacle 
to their adoption. 

The device described here may be 
made at slight expense, and fitted 
to any saw-table. It v.ill prevent 
wood from catching upon the back 
of the saw, and will also keep sawdust 
and splinters from flying in the face 
or against the hands of the workman. 

One of the chief obstacles to the 
introduction of safety appliances is the 
unwillingness of the men to use them; 
but few workmen will object to this 
device after using it for a few hours, 
since it reduces the possibility of 
accident to a minimum and is not in 
the way. The device consists of a back 
guide, a piece of iron as nearly as pos- 
sible the same thickness but no thicker 
than the cut made by the circular 
saw that is to be used, so that the wood 
will not bind against its sides. It 



should be cut in the shape indicated 
at A, and its dimensions must de- 
pend upon the size and thickness 
of the table-top and the size of the 
circular saw. The pieces of wood A 
and B should be of well seasoned hard 
wood, hinged at C. 

The iron is fastened to A aX D by 
means of ears, turned as at E, through 
which the iron may be screwed to the 
piece A directly in line with the cir- 
cular saw. The device is held rigidly 
in place by hand-screws, or by screws 
at F and G. 

The firmness and lateral rigidity of 
the back guide depend upon the accur- 
acy with which it is fitted to the table, 
as the distance, //, in the sketch is 
equal to the distance between the back 
edge of the table at J and the acute 
angle at the back of the throat at K. 
which is the means of holding the 
front end of the back guide in place. 

To Guard Against Splinters 

The front edge should be ground 
to a knife edge to permit it to enter 
the saw cut easily. The hood M con- 
sists of a piece of thin sheet-iron — say 
of about 26-gage — fastened to the 
back guide by screws or rivets, through 
ears soldered to the under side of the 
hood at N. For additional protection, 
holes may be punched in the hood, 
and a piece of leather, 0, may be 
fastened to it. This leather will keep 
all splinters and sawdust back of the 
saw, whether the saw projects much 
or little above the table. 

The advantages of this device over 
some that are in use is that it can ba 
easily removed and replaced, according 
to the needs of the work, by removing 
the fastenings at F and G, and there is 
nothing above or beside the saw to 
prevent the workman from reaching 
for a piece that has been pushed 
through. The size of the hood can 
be varied to suit either a finely fitting 
saw or a coarse rip-saw to prevent 
the sawdust and splinters from flying 
toward the front of the table. — 
Charles A. King. 

How to Detect Caramel in 
Vanilla 

THE coloring matter in vanilla 
extract is due solely to substances 
naturally present in the vanilla bean 
and extracted therefrom by alcohol. 
Artificial extracts made by dissolving 
vanilla in alcohol contain no color in 
themselves, and caramel is commonly 
employed to supply this deficiency. 
It may readily be detected, without 
requiring the loss of the sample, by 
the use of the following procedure: 
Shake the bottle containing the 
vanilla, and observe the resulting 
foam after a moment's standing. The 
foam of the pure extract is colorless; 
that of the artificial with the caramel 
present will persist in giving a colora- 
tion to the bubbles at their points of 
contact. — Herman Neuhaus. 
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It out-wears them all 

n^HIS classy, husky, Indian 
Motobike is a younger brother 
of the famous Indian Motocycle. 
It has all the family traits too — 
strength, speed, hill-climbing ability 
and years of dependable service. 

The Motocycle type forks, handle- 
bars and saddle make the Moto- 
bike a very comfortable mount. 
The tank which completes the 
Motocycle effect contains two dry 
batteries for the electric headlight, 
which is regular equipment. 

This is surely a wheel any lad 
would be proud to own. 

Beautiful, sturdy, easy running 
Indian models are made for girls. 
Designed and constructed to 
afford healthful exercise that will 
strengthen the muscles and im- 
prove the natural grace of move- 
ment and carriage. 

Sold by Indian Motocycle dealers 
everywhere. Send us your name 
and address and we will send you 
a beautifully illustrated booklet 
on Indian bicycles and advise you 
of the name and address of the 
nearest dealer. 

HENDEE 
MANUFACTURING CO. 

Springfield, Massachusetts 
The Largest Motorcycle Matmlactmer in the World 
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A Lesson in Kiteology 

Being a version of the admonition, Go fly your kite 

By C. M. Miller 




20th Century Book of 
Recipes, Formulas 
and Processes 

This book of 800 pages is the most 
complete Book of Recipes ever pub- 
lished, giving thousands of recipes 
for the manufacture of valuable arti- 
cles for every-day use. Hints, Helps, 
Practical Ideas and Secret Processes 
are revealed within its pages. It 
covers every branch of the useful 
arts and tells thousands of ways of 
making money and is just the book 
to have at your command. 

10,000 Practical Formulas— The Best 
Way to Make Everything 

The pages are filled with matters 
of intense interest and immeasurable 
practical value to the Photographer, 
the Perfumer, the Painter, the Manu- 
facturer of Glues, Pastes, Cements 
and Mucilages, the Physician, the 
Druggist, the Electrician, the Brewer, 
the Engineer, the Foundr>'man, the 
Machinist, the Potter, the Tanner, 
the Confectioner, the Chiropodist, 
the Manufacturer of Chemical Novel- 
ties and Toilet Preparations, the Dyer, 
the Electroplater, the Enameler, the 
Engraver, the Provisioner. the Glass 
Worker, the Goldbeater, the Watch- 
maker and Jeweler, the Ink Manu- 
facturer, the Optician, the Farmer, 
the Dairyman, the Paper Maker, the 
Metal Worker, the Soap Maker, the 
Veterinary Surgeon and the Tech- 
nologist in general. 

A Mine of Information 

.•\ book to which you may turn with confi- 
dence that you will find what you are looking 
for. .'\ mine of information, up-to-date in 
every respect. Contains an immense number 
of formulas that every one ought to have that 
are not found in any other work. One useful 
recipe will be worth more than ten times the 
price of the lxx)k. 

Price $3.00 

POPULAR SCIENCE MONTHLY 
225 West 39th St., New York 



ALMOST any shape kite can be 
r\ worked out if we have patience 
and perseverance enough to plan, 
try out, and change until obstacles are 
overcome. The kite illustrated was 
prepared from a detail drawing made 
by a Chinese boy at the suggestion of 
the writer. The colored strappings, 
the silver mountings made of silver 
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The back of the kite as it will appear when 
the paper is pasted over the framework 



paper, the helmet shield and spear 
were complete in the original drawing. 

It took nearly three days to make 
the kite. First a general framework 
of spruce sticks was planned and made 
up. The planning was principally in 
reference to lightness and.stififness and 
in consideration of the fact that the 
frame must bear the strain of the 
pressure of the wind while keeping 
every portion flat. Many tryouts 
were made with the sticks. First they 
were laid one way, then another, on 
the sketch, until the method illus- 
trated was decided upon. 

The drawing above gives the details 
for the actual construction. A 3-ft. 
stick ]/i in. square in cross-section is 
used as the base line. At a point 
19 in. from the right end, the vertical 
stick B is attached. This stick is }>4-^n. 
square by 45 in. long. It comes just 
in front of the indentations at the back 
of the rider. At a point 4 in. back 
from the right end of the base stick, 
another vertical stick, C, 353^ in. long, 
is attached. This extends to just 
above the bow of the horse's neck. 
The next stick, D, attached l^i in. 
from the left end of base A, is 25J4 ii- 
long. The upper end of stick D ex- 
tends just above the upper curve of 
the tail. 



The slant stick E is 44 in. long. It 
starts half way down on the forward 
ear and is lashed to the vertical stick C, 
4 in. down from the top, and again 3 in. 
down from the top of D. It is also 
lashed to B. It touches the indenta- 
tion between the horse's neck and the 
spear, touches the horse's back just 
behind the saddle, and extends to just 
beyond the outside edge of the horse's 
tail. 

Where the sticks cross each other, 
they should be let in a little, but not 
hah way, as that would weaken them 
too much. Winding with strips of 
paper that are wet with paste makes 
very secure fastenings. A tough paper 
should be used for this purpose. The 
other slant stick F starts on the slant 
line of the raised foreleg, is lashed to C 
10^2 in. above the base, and again to 
D 11 in. from the base, and is also 
lashed to B. It is 35 in. long. 

Spear Siiclis and Braces 

The spear stick G is 4 ft. long; it is 
li in. by % in. at the bottom and }4 
square at the top. It starts on F 7 in. 
to the right of B and is parallel to it. 
It is lashed to E. A short stick H runs 
from B to G and down 1 in. from the 
top of B. It is needed to give poise to 
the head. Another vertical stick J is 
about 3 in. forward of B, and runs 
from E to //. It is only 3 s in- by }4 
in. in cross section, and prevents the 
body from twisting around, which it is 
likely to do when the paper is pasted on 
tight. Many smaller braces are 
needed; one of them, K, runs from B 
to the front of the nose. It will be 
seen that the stick extends 7 in. 
beyond C. 

The framework should be laid down 




Bending the woodwork with the aid of 
a candle; how the frame is fastened 
together; and decorations for the tail 



frequently on the sketch to insure 
accuracy in the details. Sometimes it 
is necessary to back up a little. If we 
would learn to be good workmen, we 
should not allow ourselves to modify a 
sketch to suit a blunder in our work. 
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That cannot be done in the machine 
shop and it is best not to do it in kite- 
making. 

The outline is of split bamboo. The 
strips are fully 1/16 in. thick and about 
3/16 in. wide. The width of the strip 
will be the thickness of the edge of the 
kite. We will start at the point where 
the sticks B and E intersect and work 
around the horse's neck. The bamboo 
does not require much heating for this 
curve, as it is long and not wavy; but 
a little heating just beyond the top of 
the vertical stick C will help. It is 
well to cut into the frame a little where 
the bamboo is attached, as shown by 
E. The bamboo is pushed into the 
notch and is lashed fast with paper. 
Linen thread can be used for lashing, 
but the paper is better. When shaping 
the outline with the bamboo, the form 
should be laid down on the sketch 
many times to get the right curves. If 
a bend is too great the bamboo may be 
reheated and bent properly. Care 
must be taken in this heating process; 
for the bamboo may be burned so as to 
injure its strength. 

The ears and forelock are not in- 
cluded in the first piece of bamboo, but 
the end is at M. Starting at M, the 
next piece reaches to iV, and is lashed 
to F. The bending of the front of the 
horse's head and neck is shown at O. 
It is inverted in the illustration. A 
candle gives plenty of heat for bending. 
The bamboo is brought close to the 
flame and when soft from the heat is 
bent with the fingers or pliers. 

A small brace of bamboo 1 16 in. 
square runs from C to the outer tip of 
the nose to support the outline of nose 
and mouth. 

The next line is the raised foreleg, 
and here the line is extended from the 
hoof to the base-line stick. Braces P 
and Q support this projection. In a 
similar manner the back, tail, and hind 
leg can be worked out, beginning just 
back of the saddle on the top of stick 
E. There are three short braces from 
E to the outline of the rump and tail, 
and two more from D to the outline of 
tail at the rear. 

Chinese Rice Paper for Cover 

The covering is stretched fairly tight 
and is pasted securely over the bamboo 
rim. Chinese rice paper is about the 
best for such purpose. When a large 
flat surface is used on a kite, a network 
of string is sometimes run across the 
back to give support to the paper, but 
it is not necessary in this kite. 

The rest of the body of the horse, 
except ears and forelock, is sketched in 
and painted, and colored papers are 
pasted on for strappings, etc. A piece 
of cover-paper, such as is used for 
cardboard work in schools, is used to 
build out the shape of the spear, and 
silver paper is put on over this. 

The outline for the Knight must be 
wrought with much care. A little 
extra color on the sleeves of the Knight 
and the trappings about the horse's 
neck add to the general appearance. 




r«^175«$to*2502»fo"S'^ 

DRAFTSMEN are needed now more than ever. Thousands of 
high grade draftsmen and designers are in demand. Answer the call. This 
is your opportunity to get started in a profession that pays straight salaries of 
from $175 to $250 a month. I can train you in a short time to fill one of these 
big positions if you Write to me at once. Every industry needs draftsmen badly 
right now. Under my personal training you can easily qualfy. Send the coupon 
below for my new book on drafting — it^s Free. 

Learn Drafting— Fill Jobs 

You who have been waiting to get out of the rut — open the door and come on 
in. You can have these jobs. You can make this money. I have been training draftsmen for 
25 years. I know what they need quick to fill the very jobs open. Mail the coupon below for 
valuable book explaininK howj'oa can become a skilled, high priced draftsman in a short time 
and get the experience required. This book is FREE at present. Send for it TODAY. 

Chief Draftsman P^rlTaii? 

on practical work. Here is an 
opportunity for a limited and sel- 
ected number of ambitious men to 
receive individual training. As 
Chief Draftsman of a large and 
old established Company I have 

trained on practical home stud^ work 
hondredfi of men who are now drawing the hiehest top 
notch salaries. At present I car accept a few more to be ^ 
trained by me personally until competent and until they 
have experience to hold a position as first class draftsman. 




DrawinsTable 
Also FREE 

In ord^r to train too on 
rcKular <lrkft»Bi«n's work 
to K«t prai-tii-jil workinc 
•xp«rit'iice. I Rivryoa be- 
side* nil thP wnrklns tooU 
>lM> KKEE ■ rvtrular ad- 
ioatable ilrmftlnK tftbte If 
1 acrvpt jou SB tDjr stu- 
dent, the same Ubie tfa&t 
1 oM myself. 




This $15 1 

Draf tsmans 

Working Ontfit 



FteeJ 



Because of the urgent demand for more and better men in the draft- 
ing field I will Kive absolutely FREE this $15.00 Drafting Outfit to 
■tudentg who enroll riKht away. 1 know nzactly th*; quality and kind of prac- 
tieal training and experience necessary to ojtoin and fill the highest paid poei- 
tioos. Tbia IS oot a regular correspoodenco school coar8«. 



S12t 

to ' 

mca 



MaO Coupon at Once 



/ 



FREE BOOK 

OFFER COUPON 

Chief Drattsmjin OOCC 
^ Enaineer's Equipment Co. 
* Wv. 4 Chtceco. III. 



Because I can handle only a limited number of students 
to give each the proper and practical training. Therefore, if you „„ ^ . , 

write AT ONCE I will consider accepting you as my personal stu- „Si ySuf b2«if' s««lSfSl 

dent to train you on regular drafting room work that will give Jr l>rofutnan«hip" ao^ full partini- 
you the experience that is demanded. WTiat 1 want is the right ^ ^-ti^n-K'atTAiL uuTeHow i 
kind of men and I charge only a nominal price for training ^ nn iret the trftfnhtc to hold a high 

4^ ularfoil position in UM Jf pKrtnieDt I 
J|r have checked below. 



you that you can pay on very easy terms. My object is to 



aevelop experienced draftsmen, because they are badly QMediiBial DShipDraftioK □ ArdiitectBil 

needed right now and for the next twenty-five years to uampwwDnKL-««Kw»« 



come. Send the coupon today— now. Address 

Chief Draftsman DOBE 

Engineer's Equipment Co.— DiVi; 1204 — Chicago, III, 



Nam* 



^ Aidnu 



Tractor Biisiii@f 

AUTOMOBILE, Truck, and Tractor indus- 1 
try now entering its greatest period of develop- I 
ment and use. 80,0tK) towns and rural communities | 
without garages or repair shops of any kind. Inter- 
community Truck Hauling and Motor Mail Routes 

will renuire extensive maintenance and repair shop facilities. High 
cost of farm products making immense demand for farm tractors. 
Every man, 16 years of atre and over, can qualify himself here to make 
big money as Motor Mechanic, or get into business for yourself and earn 
much more. We refer you to thousands of successful graduates. 

team Here in 6 to 8 Weeks 

Earn SlOO to $400 a Month 

Immense additional equipment from Military Divis- 
ion of Rahe SchooL Same practical method as used to train thou- 
eanda of Soldier Mechanics in^60-day courses. Only additional cost 
to take v&ur training at the ** World's Oldest and Greatest" 
Auto and Tractor School, is difference in carfare. No books 
used. No "extras" to buy. Only Life Scholarships issued. 
Plenty of opportunity to oarn part living oxpcbbm while haro. 
EDFF HAW Wnto Tod ay for 7-Day Trial Offer and 6S-page 
■ HCm Hvn Opportunity Book. State age and occupation. 

Rahe Auto &TractorSchool ilS«rc'n!rM^ 
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How to Sa^e 
Money 



This Will Send Your 
Bank Account 
Straight Up ! 

It Is FREE 

What is the good of making a lot of money 
if you spend all you make? What's the 
good of daily and nightly worry and work 
if you've nothing to show for it? We are a 
nation of wasters, just because we don't 
know how to manage. 

I.earn how to get more out of your money. 
Learn how to save it — how to in\est it wisely. 
It's not what you make that counts so much 
as it is how you spend what \ ou make. Learn 
to make your dollar do the work of two — 
that's Efficiency. This booklet will show you 
how. Send for it. It is FREE to you if you 
write promptly. It is one of the lessons of the 

Emerson Course in 
Personal Efficiency 

So deep in our lives are the fmindatlons tif rliis new 
Kfflcieney Idea applied lo the Individual ihai each nmn 
nets what ho m-rdti nu«t from U. One man Kftn couraKC. 
one liets health, one Kets time, one eels wealth. For 
Emclpncy means the shorteHt. (jukkesl. e:iHlest wav lo 
reach your Koal. And Hurrhmton Knicntiin. who' has 
taught Effieleney to so many corporations. ha» adapted It 
for you In 24 powerftd. complete condensed lessons. 

35,000 STUDENTS ENROLLED 

Vrom California t-omrs one who Is fiiivlnw I h(>u.-<:in(lfl 
of dollars on a government job — from Iowa one whom the 
Course has put im the rlBht iialh to siicoes*— from Kentucky 
one who will cet an education with Itj* help-.froni New 
York an e<iltor who koI back his health- a writer who does 
twice a.s much work In less time — the Secretary and Treas- 
urer of the blUKCst bond house in the Northwest saved an 
hour and a half a day from thi* first lesson 

These principle arc the sclentllie i>rlnclpli's Mr. Kmerson 
ha.^ develoi>ed In forty years of study. He has apitlled 
them In over 200 factories, railroads and <»iher orKanlza- 
tloiis. They are studied by other KfUclencv engineers In 
America. Encland. France, and other countries who have 
learned them from Kmerson. Ills blB oreanlzatlon m New 
^ork (he hits 40 amilated assistants) has taueht Kniclency 
to steel mills and railroads, factories and i>ubllshers. 

Send Coupon if You Want 
More Money and Less Work 

It you want to do less work and net more for It— send 
the coupon tor the free lesson If you are trvlns to set 
ahead and the way seems closed, send this coupon and open 
a now way. If you need more money— and see no way to 
Bet t— send the coupon. If you're i/verworked and tired 
w-nd this eotipiui and leant throush Kmclency to throw off 
the burden of useln^s drudttery. 

Whoever, whatever, wherever you are. you need Em- 
cleney. f-end the eoiimm today without obllitatlon tor the 
free lesson and the whole story. 



REVIEW OF REVIEWS CO. P. s. M. 4-19 

30 Irvingr Place, New York 

Fend me tree lesson. KfTlelency In I'ersonal Finances 
Also particulars about your Course in Efllelency and 
"Story of Emerson." . 

Xane 

Addreu .. . : 

Oeeupaom , 



The strappings in this kite were mostly 
in red, lined with black on the edges. 

We need a tail for the kite, as all ir- 
regular forms must have some ballast 
for poise. In this case, a series of tails 
such as is illustrated in K is in keeping 
with the rest of the design. The 
straight line at the top represents the 
base line of the kite, and from it are 
suspended five strips of some semi-stifT 
material, as cambric or ribbon. On 
each strip is fastened a bunch of cut 
papers bound together as a tassel. 

Now comes the bridle. It should 
be attached at a sufficient number of 
places to support all portions of the 
kite. On this one there are five strings 
to the bridle. One string is tied to the 
vertical stick J, where it intersects H. 
Of course, the string is carried through 
the rice-paper covering to the front 
side of the kite. 

The frame, of course, is always on 
the back of the kite. Another string 
is tied to stick E, at the point S. A 
third string is tied at the intersection 
of K and C. In the kite shown these 
three strings are each 3 1 in. long. Two 
other strings are tied respectively to 
the base stick 6 in. from each end. 
These two lower strings are 43 in. long. 
It may be that the strings will have to 
be adjusted to other lengths. If a 
kite shies around to one side, it means 
the string is too short on one side, and 
it must be varied to suit the individual 
kite. 

A Simply Made Support 
for Sweet-Peas 

IN the spring a married man's 
fancy lightly turns to thoughts of 
garden. The sweet-pea is a plant 
that necessitates a light but substan- 
tial trellis-work. A simply constructed 
support is seen in the illustration. 




Teaching sweet-peas to climb systemat- 
ically with the aid of a wire support 

Its extreme ends are made of wood, 
the arms being bored at the ends to 
receive the wires that are strung from 
end to end. A fence of this sort, if 
planted firmly, will withstand almost 
any gale, and in addition it makes a 
simple matter of gathering the blooms 
for table use. — James M. Kane. 



Pencils and 
eye glasses k 

You wouldn't read all day 
through another person's glasses. 
Then why work with a pencil not 
intended for your kind of work.' 

ELdoradO 

29e mast&'dmwuigpemir 

includes, among its 17 degrees, a pencil 
to suiteach kindof work — each individ- 
ual taste. The strong, smooth, respon- 
sive leads make work easier, quicker, 

nioie ftonomical. 17 degree*— 9H (hardest) lo 6B 

(loftest); HD (medium) (or eeneral work. 

Writt ut th» maturt 9/fcur ptndl wrk and 
• •MT dtaltT*$ nami^ tneltiing iSt in itampi, «nd 
\D» will $§nd jrau full-length tamplti ■/ (A# 
riiht dtgrtti ftr ji%u, wrth dtuhU tht mtntr~ 
mitt 9ur thart thtwing tht uiii »/tht 17 degrutm 

JOSEPH DIXON CRUCIBLE CO. 
Dept. 1 20-J. Jeney City, N. J. 

ISv^'Vm Canadian E«tabli*li«d 

5Qv!!-N dhtributon 1827 
A. R. MacDougall & Co., Ltd.,Toronto. Ont. 





New Pleasures 
In Boating 

With a Lockwood - Ash 
Row Buat Engine new boat- 
ing pleasures are in store 
for you. 

On your vacation, camp- 
ing, lishing, picnicing or 
hunting, you can 
explore new fields. 

Vou can glide 
through the nar- 
rows, across the 
riffles, over the shal- 
lows. 

Young and old can 
enjoy this practical, 
economical sport. 

Ask for the Lockwfiod-Aiih 
Booklet : leani abniit 
Uie aiHliiy trial plan 

LOCKWOOD- ASH 
MOTOR CO. 
.fackaon, Mich. 

(55) 



AMNE @ I. N G I N E 




.After ton yoow te^rt by thon- 
{tAnds of car users, Brlotaon 
|Pneumat icTireahAvesolved 
pneuniatio tire problem. 
Eaf^riiliDR.absolaielrproot 
against ronotarea, blow- 
out!i.rut9, rim cut.skiddinff, 

oil. icascline. In mhort trDUMs 
proof. Written lO.OOOmila iruar- 
Mnt^o. Some go IS to 20,000. 

TRY *EM AT OUR EXI>ENSE 
Mnko UB pporo It, E>un"t pajr if 
not KttUid^.io] . Write to-day for 
rl.-tnlln lit moat Itbcnl, convindoE 
"t'rv-v Trial"" piftn crt-r alTerrtT 
%L>nt with iltiutnuetl.descrlptivaboofc 
rie Brlct*ofi Mfs. Co. T>*pt. 134^3 

l Ut W. <). W. rtl.iB.. ftn.ihu. N'rtT, 



ARMATURE AND MAGNET WINDING 

By n<}rstman ii: Tousley 
A necessary book for electricians. Full facts and 
diagram."!, S1.50 postpiiid. 

Popular Science Monthly, 225 W. 39th St., New YorU 
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Railroading the Telephone 
in a Crowded Office 

rr a government office where the 
number of telephone calls does not 
warrant the installation of a telephone 
at each desk, a useful overhead trolley 
and track have solved the problem 
of passing the one desk telephone back 
and forth. 

The trolley consists of a grooved 
wheel, having its bearings in a Y- 
shaped frame, from which hangs a 
large ring. The wheel runs upon a 
piece of ^g-in. brass pipe jointed by 
elbows to hangers of pipe. The ver- 
tical hangers are screwed into flanged 
couplings, the bolt-holes of which 
are used to screw the framework to the 
ceiling. 

The trolley and a number of cur- 
tain rings are run on before screwing 




"Over the top" goes the tele- 
phone when the officer commands 

the horizontal pipe into the elbow 
at one end. The telephone cord, 
which is of the extension type, is 
stopped at intervals to the rings by 
pieces of twine. Secured to the tele- 
phone is a hook which in no way 
interferes with its use, but which serves 
to hang the instrument to the trolley 
ring. 

A slight push is sufficient to send 
the telephone from one end of the track 
to the other. 

The scheme possesses the additional 
advantage of keeping the telephone 
out of the way when it is not in 
use. — C. L. LoTHROP, Jr. 

Indelible Inks for Glass or 
Metal 

THE formulas that follow are recom- 
mended for marking articles of 
glass, glass slips for microscopy, re- 
agent flasks, and the like: 

Sodium silicate. ... 1 to 2 parts 
Liquid India ink 1 part 

For white: 

Sodium water-glass . 3 to 4 parts 
Chinese white or barium 
sulphate 1 part 

The writing is not attacked by any 
reagent used in microscopical tech- 
nique, but may readily be scraped with 
a knife. The slips or other articles 
should be as near chemically clean as 
possible before attempting to write 
upon the surface. —Herman Neuhaus. 




"I Got the Job r 

"I'm to be Manager of my Department starting Monday. The 
boss said he had been watching all the men. When he found I had 
been studying at home with the International Correspondence 
Schools he knew I had the right stuff in me — that I was bound to 
make good. Now we can move over to that house on Oakland Ave- 
nue and you can have a maid and take things easy. I tell you, Nell, 
taking that course with the I. C. S. was the best thing I ever did." 

Spare-time study with the I. C. S. Is winning promotions for 
thousands of men and bringing happiness to thousands of homes all 
over the world. In offices, shops, stores, mines, mills and on rail- 
roads, I. C. S. trained men are stepping up to big jobs, over the heads 
of older men, past those whose only qualification is long service. 

There is a job ahead of you that I7HTiRliAfiH7l"cORVEVpOHDEIli TcHOOlS 

some man is going to be picked I 
for. The boss can't take chances. 
When he selects the one to hold 
it he is going to choose a trained 
man with sound, practical 
knowledge of the work. Get 
busy right now and put yourself 
in line for that promotion. You 
can do it in spare time in your 
own home through the Interna- 
tional Correspondence Schools, 
just as nearly two million men 
have done in the last twenty-ti\ e 
years, just as more than 100,000 
men are doing today. 

The first step these men took 
was to mark and mail this cou- 
pon Make your start the same 
way — and make it right now. 



BOX 7628. SCRANTON. PA. 

BxpUln. without obllffatlnff me, how I can qualify for 
^he position, or In (he aublect, tKfnre which I mark X. 

ELBCIKICIL E.1IIINKKK 
FUetrlp LlKhtluK knit IIti. 
Electric Wiring 
Telegraph Fngineer 
Telephone Work 
HFOIIlMrAL E.NailVFKIt 
MvfbBnlxal Uraltinftn 
Haehlnv Shop rraeltee 
Toolmaker 

Gap EnKinc Operatinti 
CIVIL KNCINEER 
Snrteriur and Mapping 
MINR FOItMMA> ur KNU'K 
STiTinMHT ESOINEEII 
Marine Engineer 
Ship Draftaman 
ARCHITECT 
Contraelar and Bolldar 
4rehlleehiral DraftaMn 
Concrete Builder 
^Slriictiirnl Engineer 

"I'l.riiKiMi ASii nRiTixe 

Sheet Metal Worker 
T»atll.(>**ra»*rer8Mpl. 
CHTMlKf 



SALESMANSHIP 
ADVERTISING 
Window Trimmer 
Show Card Writer 
JSIgn Painter 
Railroad Trainman 
ILLUSTRATING 
Cartooning 
BOOKKEEPER 
Steiiaeraphpr and Tjptat 
Cert. Pub. Accountant 
TRAFEIC MANAGER 
Railway Accountant 
Commercial Law 
GOOD ENGLISH ' 
Teacher 

Comaion fl.hovl H«b|Mle 
Mathematica 
CIVIL SERVICE 
Railway Mall Clerk 

irroMoiiiM! ni'ERiTlia 

Aalu itrpalrinc 
Navigation inSpaalak 
iOltlCUl.TURB iMFrenal* 
Paaltry RaUbt lUIUIka 



Name 

Present 
Occupation- 

Street 

and No. 



CIty_ 



Camulians may tend thta C(mju>n ti> 
I ntfmiitionnl Correapondeni'i^ Hc/xMln, 31 > ■ it I rrat , Canada 




nrwzo I Learn 
DVJ I O I Drafting 

Employers everywhere are looking for skilled drafts- 
. men. They are offering good salaries to start with 
I \ splendid chances for advancement. Drafting of fers 
I exceptional opportunities to a young man because 
^ .i^i^^drafting itselfnot only commands good pay, but it 
' the first step toward success in Mechanical or 

^ ^^ structural Engineering or Architecture. And 
J\ ( IrafliiiL^ is just the kind of work a boy likes. 



You can easily learn draftine rieht at home in 
spate time. For 27 years the International Cor- 
respondence Schools have been jjivinij boys just the 
Irainini; they need for success in Draftine and more 
than 20O other subjects. Thousands of boys have 
stepped into srood positions throutrh I. C. S. help. 

Let the L C. S. help yon. Choose the work you like best 
in the coupon, then mark and mall It. This doesn't obligate 

fou In the least and It muy stall you on a successful career, 
hia is your chance. Don't let It slip by. Mark and mail this 
coupon now. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 7630. Scranton. P«. 
Explain folly ^boat yoar conri« In the rattjMt marked X : 

~MK) ii.*>'L iiK.il fix; 

'STUITT'I. IIHiftTIXJ 
iSllII' I»R(FTIM1 

iEr,F.rTKir'i- iiriktixi 

.iRClllTEC-L ItKiKTINn 



ISH'T MF/r.ii, nuAi-'Tix; 

JBOII.ERM'R URAFM.MI 

anHintiK uKAm.Mi 
Name 



IrnI F'.nifln'K 
rjMrrlianlcKl |-n|rlii'|:' 
nrWU Fnclnforlnr 
jSt»ll«n»r.T Fnpln'r 
JUlninir Enfrin<'fr'r 
JUinilTFrTliKE 

J4I>vi:rtihixo 
^Saletmanihip 



BOOKK'fl 

qlRi-.MaitSor. 
AiTOMOITB 
, OHmifiTT 
Jlllottratlnc 
jFarmlOK 



Address. 



OUICK-ACTION ADVERTISING 

HERE READERS AND ADVERTISERS MEET I'O 'i RANSAC T BUSIM-.SS 



Rate 20 Cents a Word, payable in advance. 10% Discount for Six Insertions. May issue c!oses March 20ih 



AUTOMOBILES ANI> .\CCES.SORIES 

HYliRON'lZKli— In-siircs clean plUKS. roiiaumcs cur- 
bon, Buvcs itiia iliiiP. saves repairs, and Is oasv to sell. Monoy- 
bafk Kuaranioe. Kits all rara. Fords do M miles to ftnllon. 
Thousands in use. Ilave attractive proprislilnn for enersetiq 
and responsihle at^ents. Write tor free literature. Frien- 
Bt^'-il ManiirHPluritig Company. 2033 West iJlke Street, 
rhlcaitn. Illinois. 

ENORMOUS demand: Sell Tankll; Modern tfuio-fucl; 
100 to 200' r profit, — "Vapor-Spray system burns water. 
Adds trcmeiuloua power. Tankil. Cleveland. Ohio. 

TIRKS- -Onuble Tread Guarantee for K(K>d SiTvlce. Itle 
—St rone— Extra heavy 30x3 tire. $.5 .'iO: 30x3^. f7.00^ 
33x4. $10 00. 34\4. S10.75; 36x4 ^j. S13 (X); 37x5. $14.00, 
BlR sa^inKS on other sizes and tubes also. Trade In your old 
tiros. Oiseount to dealers. 10 L deposit required on C. 
O. n. orders. Send for list now. Max Liben & Co.. 205 P 
West 4sth Street. New York. 

EN'OIXES. carburetors, mafcnetos. all repair parta. Used 
tires, tubes. Lowest prices, Havlland Supply, 2306 
Seventh Avenue. Now York City. 

MORE Power, less fuel, no carbon. No mystery, plain 
facts, results Ruuranleed Write for booklet. Xo-Leak-O 
Piston Ring Company. Haltlmore. Maryland. 

AUTO Motors and supiilles. Huiek — Hupp — Franklin — ' 
Michlnan— Everett — Both water and air cooled Motors 
$30.00 each and up. Rosch Mannetos $10.00 each and up 
— Prento Tanks $5.00 — Colls $3 00 — Carburetors $5 00 — 
Electric Head I^mpfl $4.40 — Spot I-lKhtJ? $3, 40— Motor 
Horns $2.s5. Air Compressors, etc. Write for BarKaln 
List second hand auto areessorles. Johnston, West End. 
Pitts burg h. Pennsylvania 

AUTOMOMILE Polish requires no rubbin?. out* eleeant 
lustre on car. costs only 5f)c per quirt to make, n -perlor to 
polishes n'lw on the market. Formula 50. R. E. L. Zim- 
merman. Coleman. Tex-w, 

CONVERT your bicycle Into a mot«)r-cycIc at small cost 
by UfllnE Shaw Motor Attachment. CalaloR free. Shaw 
Mf g . Co.. Dept. ISO, c.alesburg. Kansas. 

PATENTS for automobiles are In great demand. We 
have special Automobile llepartment In chartre of experts 
who are In touch with demands of trade. Write for free 
Illustrated dulde Rook. '"How to Obtain a Patent." Vic- 
tor J. Evans i Co.. 172 Ninth. Washington. District of 
Cohimbla. 

HA TTERY CharRlnK pays hi« profits. City currents or 
gas engine operates Easy terms Hoberts. Troy. Ohio. 

INSYI>E Tyres. Inner armor for Automobile Tires, 
prevent piinctures and double mileage of any tire. Liberal 
profits. Details free. American Areesgorles Co,. Dept. 
97-A. Cincinnati. Ohio. 

TIRE'i At Wholesale -Send For Prices on gtuiranterd 
tires and tubes Lowest prices on earth. Overton Tire Co.. 
Box P. Oelweln. Towa, 

VULCANIZING auto tires Is a crowing and proflfible 
business Easy to learn. lastnicilon twoV. SI PHnis 
$50 tn $300, Details free. Equipment Co.. .302 Sth Street. 
Clnrlnnail. Ohlo. 

TIRE'^ H lefts. Buy direct at manufacturer's price 
Guaranteed fiOOO miles. Phlnoe-I prep-iM on approval 
Moiorlflt Agents wanted, Write today Olve size nf tires 
Liberty Tube A Tire Co.. fi42 Grand Avenue. Kansas CItv. 
MUs'>uri. 

VfTi.f ' .\ on .Anderson's Famous Vulcanlzer. See 
our advertj.-wment. pnge lofl, 

ATTTO owners to Introduce our Innertubes. One set of 
4 tubes. Krey or rctl. at wholesale price \Tonev back If 
not satisfied. Write for price lists. Sherwood Equipment 
Agency. Palnesville. Ohio. 

INSYDK l yres, inner ,irmor tor auiomoblle itrcs. double 
mileage and prevent puncture? and blowouts, tjuicklv 
applied. Cost tiriie. Demand tremendous. lYonts un- 
limited. l>e^^llIs free. Amencnn Automobile Accessories 
Co.. Dept. F3. Cincinnati. Ohio. 

FORD ACCF.SSORIES 

KORD.S Start Easy In Cold Weather with our new 
carburetors. 34 miles jkt gallon. Use cheawst gasoline or 
half kerosene. Increa^'d power. Styles for any motor. 
Very slow on hlch. Attach it yourself. Rig profits to 
agents. .Money back guarantee. 30 days' (rial, Alr- 
Frli'tlim Carburetor C'o.. 500 Madison. Dayton. Ohio. 

SUNLU;iIT for Fonis ! Bright light all si>eeds, with 
dimmer. $L',.'iO guaranteed. 100'; Profit for nwents Sun- 
light System Company. 1508 Lytton Building. Chicago. 
lllinoH. 

FO R 1 ) valve removing tool . Perfect. Iiislantaneous. 
Automatically locks. Guaranteed. 75 cents prepaid or 
your dealer. Tu-Ford Valve Tool Company, Boutell 
Place, Bay City. Michigan. 

SEND us $1.00 and we will send you iM«tpald an "Aeco" 
coll box protector for your Ford car. Keeps out the rain 
and dampness, Kllmlnatcs short cirridts. Order today. 
Automotive Ecjulpment Company, 103 Lyric Building. 
Cincinnati. Ohio. 

FORD Tourl.sts" bed. Circular free. Auto-Sloeper 1222L. 
Hacramcni't. California, 

"IN-TEN-.SO " Ford HcadllKht Regulator Increases Head- 
llglitfl 20O per rent while driving al low engine s[>ti>d Illumi- 
nates the ro.'id 200 ft ahead— through fog and dust. Makes 
your night-driving safe and enjoyable. Easllv attached 
Operates antomatically. 100,000 satisfied F<»rd lisers Only 
practical device on market. Sent prepaid on receipt of 
$1.50. Money refunded after ten dav trial If not satKic- 
tory. Order "In-Ten-So" Immediately. Wtn deliberately 
rLsk your life with unsafe headlights? Continental Auto 
Supply Co.. Dept. M. Davenport. Iowa. (Age nts wanted.) 

WELDING AND SOLDERING 

DON'T scrap ulumhium parts. Save them, with So- 
Lumlnum. New. great ".'Mn-1" welding, brazing and sol- 
dering compound, stronger than aluminum— [wrfect sub- 
stitute for acetylene welding — 14' time atid cost. Use gaso- 
line torch or SMlderlng Iron. No flux. B^x^klrt 0 Sample 
bar $1,00; $3. .50 per lb. Used by United Stales Armv and 
Navy. Indorsed by BrttLsh Munitions Board. So-Lumlnura 
Manufacturing C(mipany. 17W Broatlway. New York. 

WELDINCi Plants. 525. (KJ (o S;«H).00. Designed for all 
purposes. Small ca.sh payment, balance tlu-ee to six months. 
Every mechanic or shop should have one, Bermo Welding 
Co.. Omaha. U. S, A. 



ELECTRIC.\L 



NLXKE I>ry Batteries, Simple, practical lastructlons. 
with blue print, 2^ cents. Dlrtgo Sales Company, Bath, 

Maine. 

INVENTORS. Send sketch and description nf your 
Invention for advice regarding patent protection. Twenty 
years experlenee. Our hand-book on patents is sent free 
on request. All communications strictly conQdential. Write 
us today. Talbert A Talbert. Patent Lawyers. 4675 

Talbert Bldg . Washington. D. C. 

PKOSTA roi.oov Is our free booklet on prostate gland 
disorder!^, see ntir ad under 'Tor Men and Women." 
The FJIectrothermal Company, 1000 Colt Building, Steuben- 

vlUe. Ohio. 

1LLUSTRATF:d catalog, generators, motors, sockets, 
wire, switches, porcelain material. Ilyre Electric Company. 

South Dearborn Street. Chicago. 

100 induction motor winding diagrams; 1. 2, 3 phase, 
star delta. 2 to 12poles Inclusive. Postpaid $5.00, K. 
Glass. 2108 South Broad Street, Philadelphia, Pennsyl- 

vanla. 

MOTOR winders. 240 blueprints. $5.00. Write for 
particulars. 12 samples, 25c. Charles Chittenden, 811 

West 18th Street. Kan.sas City. Missouri. 

HIG ProiUs In Farm 1 Ightlng Plants — Battery Charging 
Outfits. Get our Agency Plans. Wolkce Company. Louls- 
vllle. Kentucky. 



Out Of The Day^s Mail! 

Popular Science Monthly^ 
22 J West jgth Street, 

New York, N. Y. 

Gentlemen: 

Popular Science Moiithly is ojie 
of the best advertising vxediums of a 
total of more than tzvo hundred used 
by the Press Reporting Syndicate. 

The ijiquiry from our classified 
advertisements is liberal and the 
monetary returji is more than sat- 
isfactory. Not only this, but the 
inquiry generally is from a very 
intelligent class, the only class with 
which we wish to do business. 

We begayi advertising in the 
classified columns of Popular 
Science Monthly more than three 
years ago and shortly thereafter 
sent a *'/./." order. I think this 
speaks for itself. 

Sincerely, 

Press Reporting Syndicate 

This is only one of many letters received 
monthly from satisfied and successful advertis- 
ers in even* P-'irt of thecountn' — men who know 
the value of Classifit-d Advertising as a business- 
builder and who have found in I'opuJar Science 
Monthly an effective medium through which to 
reach the Buyers of America. Are YOU inter- 
ested ? 

Classified Advertising Manager, 
POPULAR SCIENCE MONTHLY 
225 West 30th Street, 
New York City. 



TRADE SCHOOLS 

MILES' Watchmaking and Engraving School, the largest 
and best equlp[>ctl sehmil In the West. 717 Market Street. 
San t-Tanclsco. fallff)rnla 

BIO iin auto or tractor expert, .5fH)0 sueci-wful gra<ii'iatcs. 
Rig catidoc free. Cleveland .\u|o Schoctl. 1S21 East 24th 
Street. Cleveland. Ohio. 

BE an oil expert — study during your spare time. Lubri- 
cation engineers In big ilemand. Only practical school of 
<)11 snlcftmriiishlp and lubrication engineering In existence. 
Booklet free. National Petroleum Schools. Dept. C'.. 
14 East Jackson Boulevard. Chicago. Illinois. 

MODELS AND MODEL SUPPLIES 

TO avoid mistakes. Inv entors should have correct miKlels 
made before filing for patent. Wrl*e .Adam Fisher Mfg. Co.. 
1S3E. St. 1x>uls. Missouri. 

WIC make working models for Inventors and samples for 
demonstration, and carry n complete stock of brass gears 
and model supitlleH. .«end for cnialogue. The Pierce Model 
Works. 3405 Pierce Avenue. Chic ago. Illinois, • 

t^SE our machine shop! Our surplus machinery — lathesi 
mining machines, hand and automatic screw machines, 
punch pres.ses. etc.. Is at your seirlce. No Job too large. 
Address Duco Adding Machine Company. SI. I..uuls. 
Missouri. 



MOTORCYCLES. BICYCLES. SUPPLIES 

MOTORCYCLES all makes. $25.00 up. New bicycles 
at big reduction. Second hand. $s 00 up. Motors, motor 
atlachnientfl. Cycle motors. Smith motor wheels, etc. 
S20.00 up. New parts to fit all makes carried In stock. 
.'Second hand parts good as new 50''; discount. Expert 
repairing, on magtietfjs. generators, transmissions. Motors 
overhauled $10.(i0 up. Henderson motors our specialty. 
Write for big bargain bulletin American Motor Cycle 
Company. Dept. 3. Chicago. 

CON\ ERT your bicycle lnt<j a motorcycle at small coal 
by using Shaw Motor Attachment. Catalog free. Shaw 
Mfg. Co., Dept. fiS. Galesburg, Kansas. 

WANT to sell that motorcycle <if yours? I have a method 
that has sold many. Write tmJay for details: a posteard 
will do. D. W. Coutlee. 225 West 3'Jth Street, New York 
City. ^ 



TRANSFER name plates. Send lor price Hat. Globe 
Decalcomanle Mfgra.. Jersey City. New Jersey. 



BARtiALVS In \jse<l llarley. Excelsior. Henderson and 
Indian motorcycles: condition guaranteed- - $40.00 to 
S2.'>0.00. New and used bicycles $10.00 to SOO.OO. Write 
for bulletin, Charles A, Merkel. l<<2 North Clinton Avenue. 
Rocheste r. New York. 

WHY pay exorbitant prlcM for your motorcycle parts 
when you can secure them from us at 25*^ to M% saving? 
Rebuilt motorcycle and motors, magnetos, two and three 
speed, all accessories at a big reduction. Motorcycle Parts 
Manufacturing Company. Chicago. Illinois. 

MOTORCYCLE.** — buy now while prices are low. I^argc 
stock on hand, llarleys. Indians. Excelsior. Henderson, 
Popes. Reading-Standards and others. Tires and tut>e8 at 
big reductions; state size wante<l. Machines all over- 
hauled, and guaranteeil running condition. Illustrated 
catalogue "F." Carl W. Rush Company. Newark, New 
■Tersey. 

AVIATION 

THE .-Kmerlcan School of Aviation announces a new cor- 
n>MiKindence course In Mechanics of Aviation. A thorough 
training In practical aeronautics. .American School of Avl- 
atlon. Dept. 1,S64. 431 South Dearborn Street. Chicago. 

P.ATENTS wanted In Aeronautics. U. S. tJovernment 
sptfnding millions In this class for Army and Navy, our 
Aeronautical Department will give full Information on this 
subject. Write for our free book. "How to Obtain A 
Patent ." Victor J Evans 4 Co.. 179 Ninth, Washington, 

I>latrlci of Columbia. 

FOR every thing aertuiautlcal- motors, planes, proiwl- 
lers. parts. America's oldest airplane factory. 12c stamps 
for caialogiie. Heath Airplane Company, Chicago, Illinois. 

AIRPLANE building, repairing and motor mechanics 
taught in actual airplane factory. Eight weeks training In 
theory and practical work. Build your own plane In our 
shojja with the aid of our engineers. Morrlsa Airplane 
School, 3510 Lincoln Avenue. Chtcigo, 



CHICAGO Aero Works (Wabash and River). Send for 
free catalog. 



MOTOR timing — one or any number of cylinders. 
Simple, correct. Po»t paid. Sl.OO. Department "A." 
H. T .lordan. 421 Hoy' Street, Buffalo. New Ycrk. 

Mi:X: i.carn aviation motor mecbanlcs and airplane 
Building. Big demand. Flying cla-ss strirts March l9l. 
Write. Moler .Wlatlon School. 105 South WelLs .-treet, 
r'hlea(jo. 

AIRPLANES— 1 to R pixs-senger: aeronautical motors 30 
to 3O0 II.P. Lowest prices. State your needs. Send for 
lists "P S." Aero Exchange. 3^ Park Row, New York. 

MANUFACTURING 

II.W E you an Idea tc» develop, a machine to perfect, a 
product to be manufactured? Do you need fli>eelai machin- 
ery to reduce the cost of your product or a Orst-clajw model 
built, tools, dies or any kind of machine work? If so. send 
us a card for our lllustrateil booklet for manufacturers and 
Inventors. Central Machine Works. lOU North 12lh 
Street. St. Louis. Missouri. 



SPECIALTIES Of all kinds manufactured for market 
Write Adam Fisher Mfg. Co.. I83F. St Louis. Missouri. 



USE our machine .shop! 6ur surplus machinery— luthea* 
milling machint^. hand and automatic screw machine** 
punch pres-icfl. etc . is at your service. No job too large- 
Address Duco .Adding Machine Company. St, Loula- 
Missouri. 

SHOP EQUIPMENT AND MATERIALS 

YOU Make Umakem Lathes. You make ITmakeM Work 
Benches. You make UmakeM Novelties. For Material 
and outfits address UmakeM. Twenty UmakcM Building, 
Fifth Aven'-e. New York. 

TOOL Chesls ff>r Mechanics. Handsome, lined oak and 
leather: guaranteed, $f)."5 up. Agents and dealers wanted. 
Write — Tticker "The Tool and Cheat King." York, 
Pennsylvania. 

MISCELLANEOUS 

ELECTRICAL Tatt(M»lng Machine, $3. S5. and $7. 
Catalogue for stamp. J. H. Temke. 1019 Vine. Psm.. 
Cincinnati. Ohio. 

ST\GE career nffered you Ex|iertence unnecessary. 
Send stamp for Instructive booklet ".All About Vaudeville." 
l.aPelle. Station 1.53 J.ackson. Michigan 

GRANDFATHER'S CLOCKS 

GRANDFATHER'S Clock Works $5.00 Build your 
own cases from our free Instructions, Everybody wants 
a hall clock. You can make good profit building artistic 
clocks for your friends. We replace worn-out works In old 
clocks with works having chimes at money saving prlcee. 
Write for folder describing the most beautiful hall clock ever 
stdd at $25.00, Clock Co.. Nlcetown. Pennsylvania. 

WIRELESS 

><OORHEAD vacuum valves for radio telegraphy ani 
teienhonv. f^end fnr booklet "S." Ford King, distributor, 
Bulboa Building. San tYanclscn. 
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MOTORS, ENGINES, MACHINERY 

HMAM- Motors and Generatore: looo New N!otora and 
GcinT:iti)ra rrom liankruplcy slock — 'iH. A.C. Sls.ftO each 
— ia HP. S:ili,()ll. KMIiTV ( hareliii; Sets- -Kohbuis <v 
MVLT.s Nrw oiitl.i^ all -.i/.i-, ^.ili fai h Mini iiii, i "liurKiliH 
I,lelillnk' A Movhiu I'li hirr- Arr I ii'niT^itnra Sl(i.l>l> nxi h and 
up. Motors for :■.!! pii.i^- - i i^r^.iil. I iiiTuriiialt.' IJellvery. 
LfriS than ' . rrKuliii- iK i ^ m- rr,i- h p. Hijllrllti. JohlUK 
toii, Wi^t l.iici. l-iil-slmr^l[. l't-mi--4.^1vaoi;t. 

GiJAHA.\'rKi':i> ctccuic motors. ZUustratcU aupply 
list free. Hyre Klectrle COIBPWIT, (Bft-KT Saotll Ucarborii 
Btreet. Chicago. 

GArS pnetnes for every purpose. Marine, rowboat, sta- 
tionary, aiitoiiiobile. .Mornrcyrlo entwines for bicycle at- 
tachment. Moltirs rrotti $It) up. ^;\■^■ry machine guaran- 
teed one year. ]^>t U3 quote you before buylnK. United 
Motor Repair and Supply Company, 3U5-^09 Broadway, 
New York. 

DLUi: prints: k UJP. gu engine, 30c: M U.P. steam 
eidoe, eoc: H H.P. boner and engine, 70: all t, tl.oo. 
Canmlan lor ituBp. Unhranal Oai Motor Comiiujr. 364 



IH;PI.FCATING DEVICES 



"MODERN" Duplicator — a Buslneas Getter, *1.50 up. 
50 to 75 copies from pea, penell, typewiUer; no glue or 
eelatlne. 35,000 nrnig ugelt. MdulTHal. Yoaneedone. 
Booklet Free. J. V. DnrUn * Xeeraa Oomwor, Pltta- 
burgh, Pennaylvanla. 



TELEGRAPHY 



TK[.l:X;UAPf n', wire aiKt wireless, and railway ac- 
countiuK lauKht ihorouKhly. T'nprctetientcd demand for 
both sexes. Big salaries. Oldest and largest school — estat>- 
Uabed 4S jrean. Catalog Jree. JDodgci JnMltute, Second 

BOATS AND LAUNCRBS 

DARKOWS Steel Boats. Finished parts for patterns. 

■ 78 models. F. H. Darrow. 604 Erie Street. 

" "gan. 



TOOLS .\ND .SIIPPLIES 



HIIDU -\ am] .-^liarpc and Starrcll — complete stock at 
mauufactiu-ers prices; terms to suit. Also One tool chests. 
BaanoaaUteaaeMS wauMd. Cbaa. S. Tusker* Bon, "Tbe 
Toal «ad tStMt ttum," Ymk. Fanwlwl*. 

LABORATORY & CRBMICAI. BQUIPMBNT 

CREMICAU, latest Drioas. OoAgleM azpetuneuiar. 
wpiKhlnit, tlmtlon, and bkrahplM labontarlea. OatniA. 
uiMiaratus and auuHlea. Consult us btfore Ino^. Clar- 
enci' Appel, Muoeim Avenoe, Knonnie, Fittaborgh, 

Pennaylvanla. 

K.VPERT chemical and pbaimaeeutloal service. For- 
niulas furnlslicd, proeeases developed, producta dupUcateil. 
analyses made, technical advice, etc. Addreaa W. A. 
Konantz. 530 Hampshire. Qulncy. Illinois. 



CHEMICAL analyses: rormulas: manufacturlnK pr.jli- 
lems solved and developed: patents and trade-marks. 
National Laboratorli-s. 4117 Ouray Building, Washington. 
SIsKlet of Coliimbl.i. 



TYPEWRITERS AND SUPPLIES 



l,Alit;i:ST stock of Ty|K-writer..j In .\mtTlca. I tclcr- 
wonds, way under manufacturer's prices. Rented an,\- 
where, applying rent on purchase pifcei tree trial. Instal- 
ment payment di-sired. Wtlte for oataloguft 11. Typt^ 
writer l:nit»irlum (l':stab. 1892). 34-36 West Lake Street. 
Chlcacn. IIIln"l.><. 



. ri b lilt aii'l fillulilly used 'rypewrilers iii 
Portaijle .Madilius 5H) up. Write for our (.^ataloi; 2r,: 
Beraa Typewriter Co.. 5S Washington St., Chicago. 



ADDING MACHINES 



WONDERFUL Adding Machine seven columns capacl- 
tft only one dcdur. Adds and multiplies aa fast aa the 
lingers wm move. Thouauids being aold through demon- 
stration. L. J. Lclshman Company, Dep't L.. Ogdcn. Utah. 



MINUTES pay dollars demonstrating new sm (") tulil- 
ing machine. Wonderful Invention. Adda, subtraci.s. 
multltilles, iilvldcfl automatically. Work equals s:<m 
machine. I'lve-year guarantee, Tramendous demand 
evert whe.e. Liberal proAta. Write qidek tor trial offer 
and protected territory. Dept. O, Calaiilator Corporallon, 
Onuid RapMa. Mi c hig a n . 



VORMULAS * TRADE SECRETS 



DON'T HK8ITATE! — When In need of ih iitilic :iiicl n-U- 
able data oonoerning any trade formula or hiiiii.viriai.iiroc*^,^ 
ooEMilt ua. We are ever on the alert and closely fuUowin;; 
flM davdoonnnt at (be Industrial arts in all ila branchro 
fiuh tormOa or p rot s s a (umlahed by this bureau la supple- 
mented by detailed Instructions for its manipulation, tnert^ 
by doing away with any guesswork on the part of the tnex- 
perienred operator. We idsf) advise you where the ln«redl- 
cnt.H which eiitcr into any proces-s can be ntualned. t he 
standanl i)rtce for each process or formula Issued by us Is 
thirty-five cents. Letters Of luauiryweicomed. Write us 
now. Indaitrial Methods Bansa, SM ImH ATCBIKk Htw 

York, New York. 

HROSTATOLOOY Is our free booklst on jnstata gland 
disorders, see onr ad tmdar "FOr MCDjuid W«n8ii.f The 
Eleetrothannal Company, 1006 Colt Building, StsubenvUle. 

Ohio. 



1000 Valuable formulas, 2,'»e. 
Claremont, New Hampshire. 



Cliffonl Cititip (■nuipiiny. 



60 FORMULAS 10c. Calaloi: lie. 
las, 3S11-P8., Bolleplalne. Chleacn. 



Ilestovall l.aburato- 



MOTION PICTURE BUSINESS 



(_;iJOIJ iueoinc nii^litly on .small invttilinent. Buy com- 

glete guaranUjed moving picture outlli direct from manu- 
lotuien and save money. Kasy iiat mentH. No exi>eri- 
swnMisit QMdMIM. National Movltii: Picture Co., 

DOpt. MB, M7 BdntlfPanrborn Street, e hirago. 

WRITE PhotoplBys: WO eaeb. Experience unnecessary: 
detailslree to beAmera. Fiodueera' t,eague, 194, St. Ix>uls. 

Pri6TOPLAY8 WaatolL ^Blg prices paid. You can 
«ilta tbam. We Bbov f onlunr. Itee partieulars. Bex 
PuhlMtarfc B«t CT, F M, CMMW, 

FOR BOYS 

AVIATION Ppecflster from bicycle icirfs: what you nml 
to hnv crMt.s very little. New lilcli sliced Invention. Com- 
plete iilafis, 2'>c. .\ero<-:ir, ilriciiie, \\ isconsln. 

MAKE beautiful oak waste paper basket. Blue print 
Ue. L, C. Potter, 2824 Sth Avenue, PuAlo, Colorado. 



PRINTING, ENGRAVING, MULTIGRAPHING 



UllHi: :(l Inw jiric 



l.r:i 



1 .;i: 



O.'J 



1.1)00 1.' 1 letterheads, 

■irciiiar,^, ^J.JO: jalnplKS 
11(1(1 I'.riKliics (jiir siX'Clalty. 
, Dearborn ril., Chicago, 111. 



100 CARDS, Bualnesh Ptoleasionsl or SodaL also imita- 
tion leather card ease, for 60 cents, JMt. W. Dmney, Prlnt- 
■qk, Kngraviiig, Rubber Stamps, 31 Middle Street, Geneva, 

New York. 

ACTUAL Typewritten Letters, heading black, body 

purple loll. $1.15: .500. S2,0O: 1000, $3.25; 5000 $12.00.. 
Anns Letter Shop. lOf) Che.^ttiuf Street, Milwaukee, Wis- 
consin. 



MUI.rrCn. \rH Ledcr-i builil in 
iCsi and crTciiiTc II 1v. r- 1- -iL- (■■■■■;i 

rates, caci't ii -a..!-,-., : ; 

Company. _■)! Idiirtii .Wiiun-, .\c\s 



Mo 



BILLHEADS, statements, labels, carda, tl.25 per lOiM. 
Catalog and samples free. H. Lomond Rngraving Com- 
pany, 65 Broadway, Brooklyn. New York. 

500 good bond letterheads and 600 envetones to match, 
S4, postpaid anywhere. All kinds good printing. Hartley 
Printing Company, Hamburg, Arkansas. 

NEW lartce catalog of attractive Ouramad Labda and 
advertising slickers iree. Royal Label Company, SO South 
7th. PhUadelphla. 

ADVERTISING SBRVICB 



LETTERS that land orders and money OCdaiS — written 
for $4.00: three tor $10 OO. C.uaranlecd. Criterion aeri'lee. 
Dept. 1. West New York. New .Tersey. 

COfNO to advertLse? Sucee.s.s nr failure deiiends iii^on 
your knowledge of the business. Cel started rl^'lit ! ( iilc- 
petont advice k'ladly Klveii by one who knows. Doupliis 
Wakelleld C'outleci. 227 West 3Hth Street. New York. 

YOUR adverllseraent In the claasUled columns of the 
Electrical Experimenter, Sclepce and Invention, wUl reach 
the very elaas of men yon seek. Ctmulatlon 100,000 net. 
Rats 7c word. The EleetilealEziMrlnwnter brings positive 
For proof, sddfw OMiasd Department, 233 



'RUBBER STAMPS 



'BUBBEB Stamps— Stamp (or satalog. Box 458, Mlddli^ 
town. New York. 

.\ t I lit Ht S M ,\ N C SC K ll'T.S 



FREE to writers — a wonderful little book ot money- 
making hints, suggestions, ideas: the \ B C of successful 
story and play-writlng. Absolutely Free. Just address: 
Authors' Preas, Dept. 15, Auburn, New York. 



WRITERS: Storiea, poems, ntan. etc.. an wanted for 

publication. Literary Burean, IIT, Hanmlial, Misiourl. 



WTtrn: for newspapers al 

IiiTlcdce uiincces.sary: details free, 

syndicate, 100. St. I.(Ulls. 



; Pay. Ex- 
Retwrtlng 



si:i; Here' We want your Ideas for photoplays and 
stories! frllleized l-'rce. Sold on c(,inmLs.sion. Send for 
guide. Manuscript .Sales Comitany. Dept. 100, Poughkeep- 
sle. New York. 



LITER.\RY 



SPEECHES, essays, dlsilnotlvc advertlBtng letters, 

pamphlet.s, and special articles prepared for all oocasloni^. 
.(",00 words $l..ln. C.ertrude Sanborn, 778 Farwell Avenue, 
Milwaukee, WLsconsln. 

PHONOGRAPHS AND SUPPLIES 

BUILD your Phonograph. "Perfection" high oualKy 
spring and electric Motors, Tone Arms. Hoproducers. 
Wonderful results. Big saving. New Catalog and building 
Instructions mailed for ten cents. TimUm^ Phonograph 

Supply Co.. Indianapolis, Indiana. 

ItriLD your own phonograph. Big saving. Pleasant, 
Insl-iictlve work. Complete Instructions, blue-prlnta. etc., 
absolutely free. Write today. Associate Phonograph 
Company, Dept. Fl, Cincinnati. Ohio. 

BUILD phctnograplis. we furnish complete maierlal. 
Send 25 cents for plans and Instructions. Belltona Company, 
North Tonawanda, New York. 

MUSIC AND SHEET MUSIC 

SONG Writers: .Submit \Mtir sikic-ikiciiis now for free 
examination and advice. \ iiluable booklet explaining our 
orlktiual methods of revising, composing, copyrighting and 
facilitating tree nubUoatlon or oatnghtaals ot songs. Sent 
I'rec on postal nqatsl. Xtsara ths truth (ran • teUnUie 
suceesstul oonoem. Satisfaetlon guaranteed. Knlekcr- 

bocker Studios. 168 Oalety Building. New York. 

WRITE the Words for a Song. We write music, giiar- 
antee publisher's acceptance. Submit poems on patriotism, 
love or any subject. Chester Music Co.. 5:tH Soutlt Dear- 

liom Street, Suite 111. Chicago. 

Write the words for a song. We revl.sc jioi in.s. write 
music and guarantee to secure publication Sulualt poems 
on anysiibiect. Broadw:l^■ studios. I21C Fitzgerald Itulld- 

ing. New York. 

WRITE a song — I.,ove, mother, home, childhood, patri- 
ottooranyaubttet. I compose music and guarantee publica- 
tion. Bnd wards todar, Tbomaa Meriln, 238 Reaper 
Block, CUeaco. 
PiA.NObyear, if yon twve talent, write forms booklet. 

Niagara Beliool ol MtMhl, NjagantWiia, NwrY orit. 

YOIT write the words for a mng — Submit poems on 
patriotism, love Or any Subject, we write mtialc, guarantee 
cop\Tlght and assist In securing publisher. Metropolitan 

Studios. Roo m 106, Morton Building, Chicago. 

I I bave best ptopoaltian. Ray 



HAVE you 
Hlbbalar, Dl, 



ATsnns, CMcsfo. 



FOR SALE AND EXCHANGE 

PR08TATOLOOY Is our free booklet on prostate gland 
disorders, see onr ad under "For Men and Women." The 
Eloelrotliennal Company, lOOe Colt Building, Steuben- 
vHte. OWo. 

tAn swaot Wbat'ye sot? Wbat've want? n«a 
advBtisbig. TlireesMittBB,diBW. Simp BidMin, Dslnit, 

AUCTIONEERS 

AUCT10NEER.S — Make big money. Free catalogue. 
Carpenter a Auouou ticnoii], Kaoaaa i;ity* 

in 



FOR MEN AND WOMEN 



WHAT do you want to know about chemistry or law? 
Information vital to the student, tlie experimenter, tihs 
business man is our specialty. Experts aflgwar any T'fTtlffn 
- even if you cannot find out cuewbere we usually know, 
l ife nu'nibership only SI. — small fee for oaCli QiustlOB. No 
eiiarge if wc caimot answer. Write for fuU information, 
rre(>. Th(> Kent Sjatan, Department A, Cambcldge, 
Massachusetts. 



nmiAK Baahsts— WlAisde and retaO. 
Ollligm, HIgiiiand BprtmB, CsBfonila. 



Catalogue. 



"SEXUAL FlUlosophy," I2c. 
tlve, complete, best satlsOes. i 
rence, Mass. 



BE a detective. F.xeellent (,pts 
U lite 1 '1 . l.iiiluii:. 121 U ,-.sl..ve 



CATCH Flab Every Trip! Information lor stamp. 
George Julian, Albany Building. Boeion. 

PROSTATE gland BUITerera anobld have our free book- 
let showing a new drugless way to rspidlv eradlcsie these 
disorders. No inass.afie. exercise or diet. I:i use In physi- 
cians, oateopiiths. i)hyslcal culturlsts. i i. 1 ii. il. used by 
any one privately. Correspondence ahsoluli Iv cciilldential. 
rhe l-.lectrolhermal Company, lOOti Colt Dulldlng. Stcu- 
licnvllle. Ohio. 

VOIT can be a winner. Gain I'ower and Individuality 

and bccdiiH. wlmi y„ii wj.sh to be. through OUr syStMU 
of .Self l)evel.,imient. Practical, liosltlve bendUs. Send 
10c. and hirthdate for Interesting personality SkStOh 
and first lesson In cfnclenoy. Thomaon-Hoywood Oam- 
•any. Dept. 700, Chronldo Building, VtanctocOf CaU- 



inila. 



ARE you self consdoos; oiminirsmiin in oompny. 

GET vital 
ei«y, snrs, ~ 

ton. D. c. 



laok- 



d stnMtk^Rstaln youthful vicor simple, 
PWtlmilan (Tea. Winslow i ( ii is< . ^\ ashlng- 



STAMMERDrO 



STAMMERING 

■ ■ " r fl 

, Boston, Massachusetts. 

EDUCATIONAL AND INSTRUCTION 



STAMMERING Cured— QUlckly, nsmanwtly. and 
Sffi'^^,-^^ 'or tree bookl^ aauuS]&&Dbl££ 
MS Huntington Avenue, Boston, Massachusetts. 



~f!TUpY hacteriology, public health, and sanitation. 
. - - Bamunerative positions, in- 

•Toning courses. Part work 
Witts for mformallon. (^hicago 
38SS-N, Rhoilea .\vcnuc. 



Exceptional oppi 
terestlng studies, ^ 
may be done at Iwna. 
Hospital CoUagO Ol M< 
Chicago. 



PROSTATOIOOY Is 
disorders, see our ad unc 
Electrothermal Company, 

(")hto. 



iree boAlet on prostate gland 

-,-2l°LMejK* ""h""' " The 
1006 Oott BBlMlog, Steuben vtue. 



6 negatives any sise and 16c for S 

i5iar!*'^-2.iW'A« 



Service shop, »:;u McMillan, 



FOR students of French and Spanish. Le Monde ftnn- 

Cals (Numbers 1-2. loc : l:l Panorama ( Niiinbem W. ToSIl 
Jasclnatlng b((oklet-S. \ ocabulary. Special copy bO& 40o 
.s._-bool Press, Webster & t lark. Chicago. 

M i;( ■IHNICS: Learn how to understand blue iirlnt 
[|riiwl(ii:3: coinplete 16S page book; 223 liluatrallons; cloth 
bound; mailed for »2,00. It not satlsflcd. your money re- 
funded, KducaUonal Inatitule, ISO Rowland Building. 
Detroit, Michigan, 

CAMERAS, PHOTOGRAPHY. SUPPLIES 

MAIL us 15c with any alxe Film for development and a 
velvet prints. Or send 6 negatives any sIse and 16c for 8 

prints. 8 X 10 moimtod en*- ..z-st. „v v 

service. ltoan<ike nioto 1 
Roanoke, Virginia. 

OUR Regular Pcle« PHnta, 3c Each i>cvei..|>itu' 
RoU. Any Sise. Wal that's all we ask Vou ii come 
back for more, nioto " — ' - 
Cincinnati, fJhlo. 

SI N i> today for nust complete camera and pbotogiSEIe 
catalog; w orth lu weight In g^d — but free to youl David 
stern Company, Chicago, U. S, A. In business since 1886. 

-.SPi 1S'S?»^J?^S:. Prints, cards. 3c. 8x10 enlarge^ 
menis. 4, gl.OO. Get list. Emil Bprauer. Hamuton. Obio 

REAL ESTATE— F.\RM LANDS 

MONEY-MAKI.VG farms— 17 SUtSS— tlO to sioO 

acre. Stork, tools, crops often Inoiuded to settio ouMdy 
write for big Illustrated catalogue. Dept. 18, E. A. StNUt. 
Farm Agency. New York. ""vuh 

FREE book of Florida nets, ir Interested In Florida- 
before visiting or settling In tUs wonderful state of fragrant 
dowers and sunshine write I.jtke Count v Land Owners' 
Association, No. 20,'", Lloyd Street. Frultlahd Park Florida 
tor free book of actoid nhoti'iiraiihs and real conser\-itlve 
fads concerning this state, '1 here is poor. good, better and 
beat liiiMl in 1 lorlda. This book will teach you what 18 
best and why. The mendters of the association are not 
land agents: they simply wish to tell actual f aetS to tiMISe 
really interested in the State. They have no time to waste 
on ciu-ioslty seekers, children or petiple who expect to grow 
rich witliout cfTort. but to these of character, energj- some 
eapttal. with n desire to lenm more of the (.iiiK-rtiinlllea 
In this most prosperous State we would be glad to give 
f iillrat Information. 

CALIFORNIA little fanna, near Los AngriM, iat sal*. 
l Oasy payments. Write F. R. Walte, Shawnee, Oklalloma. 

THE Re d T «l:itc I (locator. \ Book for hustling real 
estate boosters, [iroinotiTs. town boilders and every man 
who owns, s-lls. reals or lea.scs real estate. Covers ftdly 
Workmen's Compensation Act, Income Tax Law, Employ- 
er's Liability Act, Statute ot Frauds, How to Sell Real 
Estate, How to Become a Notanr Public or Commissioner 
of Deeds, "•Pointo™," "Don'ts"^ and other Imfonnatlon. 
2.;a Page% Cloth, Price. *l.tO. Book Department, Popular 
science Monthly. 226 West SOtb Street, 1?*» Yoih. 

PICTURES AND POSTCARDS 

JOIN Live Postcard Club. Membership I'apers 10c. 
Harvey Teeple, Decatur. Indiana. 

KVERYTHINC, m post cards. Up-tu-date lists sent bos, 
Worth-u-hlle samples 3Sc. Mention choice p i e f e rre d . 
Mutual Supply Company, Bradford, Pennsylvania. 

DO yon like plctnroa! Piw« ttt Send your name, write 
niataily, and no money. O. W. Miller, C105 Chkmhers 
Htreet, New York. 

QIRL photographs (reallvbeaiitl'ol). Twenty mlnlatiu-es 
10c. Bronx Girls Club, 417 East Lllst Street. New York. 

BKAUTIFTTL. attractive pictures for dens, clubs, etc. 
If you want pictures worth having, these are sure to please. 
< Dime brings sample, particulars. The Jorst Company, 
Room 6, 1351 Snpalor, N, B., Cloveland. Ohio. 



Copyrighted material 



FOR INVENTORS 



GOO Mcrhiinlcal Muvemcnts. also illustrations aod expla- 
DiilUins ol 50 perpetual mutloiia. My buofc, Inveulors* 
Vnlversal Kducator, 4th edition, telle huw to procure and 
sell a patent for your new Invention. Ciovernmeot and utiier 
costa. CovLTs the matt«r from A to Z. 140 pages elegantly 
bound. Contains noted Couit derisions on latent cases. 
Meehanical Movements greatly assist Inventors— suggeat 
new Ideas thai might prove oI great aid In perfecllng In- 
ventions. Tells how to select an attorney. Has valuable 
Information regarding Patent Sharks, Selling agents and 
brokers. Prlc<' Jl.OO. Postage free. Fred Ci. Dlelerlch. 
681 Ouray BuildUig. Washington. 1>. C. 

THK Klectrlcal Experimenter Classllled Columns bring 
poAltlve results. Circulation 100,000— rate 7c word. For 
Inrormatlon address ClasslOed Department, 233 FuUon 
Strwt. New York. 

PATENTS. Write for free Illustrated guide book. Send 
sketch or model and demTlpiloii for free opinion of ll« 
. patentable nature. Highest referenceB, Prompt attention. 
Reasonable terms. Victor J. Evans A Co., 150 Ninth. 
Washington. 1>- C. 

INVENTORS — We specialize in manufacturing new. 
patented articles, make miKlels- dli-s — and do cxiktI- 
mental work. Modern Tool a ManufactuMng Co., Dept. 
K.. Opera Place. Cincinnati. Ohio. 



HAVE you a practical Invention to sell outright or place 
on royalty? Send detaiU to Adam llsher Mfg. Co.. 183 A 
Ht. Louis, Missouri. 



INVENTons join National Initlltute of Inventors. 
World Building. New York City, membership society 
liKJO strong: will help you protect, develop, finance and 
market your Invention. Absolutely no charge. Write 
for iKMiklet. 



INVENTORS. Send sketch and dest-riptlnn of your In- 
vention for advice regarding patent protection. Twenty 
years experience, our hand-book on patents Is sent frei.- 
on request. All rommunicatlons strictly coundentlal. 
Write us today. Talbert A Talbert, Patent Lawyers, 4601 
Talbert lildg., Washington. I). < . 



OOINC. to advertise? Su<'ce(iH or failure depends upon 
your knowledge of the business, (iet .starteil right. Coni- 
IK-'icnt advice gladly given by one wh() knows. Douglas) 
Wakeneld Coullee. 227 Wi-st 39th Street. New York^ 



INVENTORS! We have a proposition that will probably 
Interest you. Incpiirlea Invltetl. The Wakctlcld En- 
gineering t'ompany. 022 .\ F St.. N- W., Wnshinglon. O. C. 



PATENTS. Fees payable monthly In-Htalments. Free 
books and advice. Frank Fuller. Washington. 11. c. 



PROSTATOLOGY is our free booklet on prostate gland 
disorders, see our ad under "For Men and Women. " The 
Klectrolhermal Company, lOOfi Colt HulUUng, Steuben- 
vlUo. Ohio. 



PATENTS promptly procured. Sentl drawings for 
actual search of U. S. patents. Personal r*ervice. Moderate 
fcea. Write for free patent book, <;forge P. Kimniel. 
patent lawyer. 3fiS Loan A Trust Rnlldlng, Washington. 
niatrict of Columbia. 

USE our machine shop! <^ur surplus machinery — 
lathee, milling machines, hand an<l automatic screw ma- 
chines, punch presses, etc.. Is at your service. No job lot* 
largo. Address Duco Adding Machine Company, St. Louis. 
Mlaaouri. 

PATENTS FOR SALE 

WE have a few practical money-making Inventkms for 
sale or trade. .\dam Fisher Mfg. Co.. 1831i, St. IajuIs, 
Missouri. 

PATENT. Oil cage for Fnrds for sale. Box 2, Conl- 
mtcut. Rhmle Island. 

FOR sate: F-nglne-driven air compressor for Ford 
O. Prutton, 4301 Terrett Avenue. Cleveland. Ohio 

PATENTED motor vehicle dMve-gear; sale or lease. 
Future basis of automobile construction. Lock Uox 52. 
Ijtgrande. Oregon. 

FOR sale now — Client has lu.<it secured a patent on aero- 
plane gas t«p. Aeroplanes In future may require the as- 
sistance of Ras to lighten weight, then this patent, being 
basic, will be excee<llngly valuable. Richard Owen, Owen 
Building, Washington. D. C. 



PATENT ATTORNEYS 



PATENTS. If you have an invention which you wish 
to patent you can write fully and freely to Munn A Co . 
for advice In regard to the best way of obtaining protec- 
tion. Please send sketches or a model of your Invention and 
ft description of the device, explaining Its oiK-ratlon. All 
communications are strictly confidential. Our vast prac- 
tice, extending over a i>erlod of seventy years, enables us in 
many cases to advise In regard to patentability without 
any expense to the client. Our Hand H(M»k on Patents Ih 
sent free on request. This explains our methods, terms, 
etc. in regard to Patents, Trade Marks. Foreign Patents, 
etc. "Hclentlllc American" c',)ntains Patent Office Notes. 
Decisions of interi-wt to inventors and particulars of re- 
cently patented Inventions. Munn A Co . Solicitors of 
Patents. fi24 W<ioIworth Building. New York, and 025 
•F" Street. Washington, District of Columbia. 

P,\TENT attorney, electrical engineer, mechanical 
expert Thorough i>crs<»n.'il servifc Frank Lrderniann. 
21 Park Row. New York 

INVENTOR'S advi-^'r scnl free on request. Be sure ynu 
understand about niauufacture, tini»oriatl<ui and the Coni- 
nul8'»rv License Clause of the Patent Act Ijefore applying 
for Canadian patents. Marion' A Marion. 3ft.') I'nlversity 
Street. Montreal. Canada, and ^*1S F Street, Washington, 
Dtstrlet of Columbia. 

LACEY Patent-Sense. 
T ree. See page 113 



"The iMiok the Inventor keeps." 



PATENTS. Trade Marks. Copyrights. Prompt, 
personal, reliable service Over 30 yean)' active practice. 
Write for terms Book free. Address E. c:. Slggers. Box 1. 
N. V Building. Washington. D. <'. 

PATENTS Write for free illustrated guide book. "How 
to Obtain a Patent." sen:l .sketch or model and dewrlpllon 
for free opinion of Its nateniahle natunv Highest references. 
l*rompt attetitlon Re.x-i'inable term-i- Victor J. Evans 
A Co.. 155 Ninth. W.isblnKtnn. D. C 

DON'T lose your rights. Send for blank form "Evidence 
of Conception" to be signed and witnessed. Establish 
your rights before dlscI'>Rln« your Invention to anyone. 
Form and Information cnnceniln^ patents free. Lancaster 
A .\ll wlne, 2T2 tuirriv liuildlni:. Washington. P. C. 

YOT'R Idea wanted Patent your Invention. I'll help 
you market it. Send for 4 free books, list of patent buyers, 
hundred? of Ideas wanted, etc. Advice free. Patent.-^ 
advertised tree. Richard B. Owen. Patent lawyer 44 
Owen Bid"?., Washl-Tt-^n. D. C, or 2376Z Woolworth Bldg-, 
. New Ycr... 



PATENTS promptly procured. Send (IrawingB for actual 
search of U. S. patents. Personal service. Moderate foes. 
Write for free patent book. George P. Klmmel. patent 
lawyer. 3HS I^an A TrtiBt Building, Washington, D. C. 



PATENTS— Herbert Jenner, patent Attorney and me- 
chanical expert, ti22 F St., Washington. I). V. I re[>ort free 
of charge if a patent can be had and its exact cost. Send for 
circular. 



WE promote iiatente obtained through us. Adam Flaher 
Mfg. Co.. 1K;JC. St. LouLs. Mbwuurl. 



"PATENTS and Patent PossiblHiles " Is a valuable book- 
let which tells all alKuit patents, and is full of Interesting 
Information for InvcutorH. Frequent causes of failure are 
explained. Sent free together with form "Proof of Concep- 
tion" to be signed and witueascd for your protection before 
nilng application. H. S. Hill. 929 McLachlen Building, 
Washington, D. <'. 

INVENTORS. Send sketch and description of your 
Invention for advice regarding patent protection. Twenty 
years experience. CJur hand-bmik on patents is sent Iree 
on request. All communications strictly conhdentlal. 
Write us today. Tallwrt A Talbert, Patent Ijiwyers, 
4ti24 Talbert Bldg . Waahlngton. D. C. 

E MILLER. Ouray Building. Waahlngton. D. C. 
Patent Attorney, mechanical and electrical e*i)ert. Best 
quality of work and results. Moderate cimrges. .vdvlce free. 

PROTECT your Invention. Personal service. Send 
sketch for hone»)t advice. J. Reaney Kelly — 912 Woodward 
Building. Washington. 1). C. 

TO Market Y<mr Invention, you must get In touch with 
the proper persons. Let me show yoti how to do It. D. W. 
Coutli-<-. 225 West 39th Strm, New York City. 

PROS TATOLOCY la our free booklet on prostate gland 
dli^orders, see our ad under "For Men and Women." The 
Electrothermal Company. lOOG Colt Building. >neuben- 
vllle. Ohio. 

INVENTIONS patented: trade-marks registered; labels, 
prints anil publications cojjyrlghtcd; rciwunable fe<*«; cor- 
respondence solicited; detailed In.'rrmatlon free; booklets. 
Jaynes A Jaynes, 701 Kellogg. Washingt<in. D C. 

PATENTS. Booklet free. Highest references. Best re- 
sults. Promptness assured. Wai.s tu E. Coleman, Patent 
Lawyer, 624 F Street. Washington, 1). C. 

PATENTS pro<:ured; reliable service. "The Last Word 
on Patents" free. Sanders, 2 Webster Building. Chicago. 
Illinnls 

Pa ten i S. l oremoHi word free. \\ rite m^w. .Metzger, 
Wa-'<hingloTi. D- C, , 

AGENTS AND SALESMEN WANTED 

WONDERFUL chance for every man and woman, boy 
ur girl anj-where to get wholesale dlscuunta on men's shirts 
and furnishing goods; also to connect with a large business 
house and make a steady regular salary and commission. 
$10 a day taking orders in spare time In your vUinlty or on 
the road in the most dlgnlUed and congenial way you ever 
heard of for the famous nationally advertised Duratex 
brand: guaranteed six numths' wear or replaced free; 
hanfl9on)c complete pocket outllt as good as a store free with 
full Instructions; no experience needed; no bother; you only 
take orders, we do tlie rest; no delivering; cash commis- 
sions In advance: business booming: lots of men have to 
have shirts, hosiery, unde.-weiu". etc.; now that peace has 
come; lota of repeat orders; start a real, permanent business 
of your own — even a half hour at noon, an hour at night, 
brings you $3 to $5 extra money every day; don't take our 
word. Try It, and you'll see. Don't pass this by when It 
costs you nothing to see If what w^e say Isn't true. The 
end of every month brings your salary check of $R0 to'SlOO. 
What thousands of others are doing, you can do too — In 
exactly the same trietl and t<-sted successful way. Write 
quick for this wonderful chance. Even If you can't lake 
orders you owe It to your pocketb<jok to get wholi-sale 
discounts on your own goods. Goodell A Company. 130 
Duratex Building, New York. largest mall order wholesale 
haberdashery hou.sc In the world. 



AGENTS— Make a dollar an hour. .Sell .Mendets. a 
patent patch for instantly mending leaks In all utensils. 
.Sample package free, f'ollette Mfg. Co.. Dept. 467, Am- 
sterdam. New York. 

MEN and Women— lieeome Independent — own 'your 
business, experience unnii-essary selling *ur Sfi.OOO .\cci- 
dental Death. $:t0.00 .\ccidcnt. $25. (X) Sick Weekly Benefits, 
S10.50 yearly, half amounts $5..%. Guaranteed steady In- 
(•(ime from renewals. Jl'.'iO.tHK) dcpttsltetl Iiwuranct- De- 
partment. Registration Sept. Newark, N. J. 



i:N<)UM«>CS proiiis applying transfer monograms to 
automohlU-a. trunks, bags. etc. I-Zasily and quickly applied 
to anything. No experience. No paints or laborlrjus hand 
lettering. Sample free. \N'agner Company, Corona. New 
York. 



VULCANIZING aut*)-tlres growing profitable business, 
especially now. F:asy to learn. Instruction book $L Plants 
$.'»(). up. CataloK free. Equipment Company, 372 8th 
Street. < 'Inclnimtl. Ohio. 

"you can make good durable paints and varnish. 25c 
gallon. ICmmelmann Bros.* Mfg. Company. Dep't A, 
Indlanapfjlla. Indiana. 



•■lt.\DIo ' Luminous Paint for resale. Big demand — big 
profits. Trial can. 50c delivered, .\nierlcan Lundnos 
Produrt.'t Co.. Huntington Park, < aUfornl.i 



MAKi: and s*li Your Own G<hm1s. Machinery unneces- 
sary. Expert Chemists advise. .'Special attention to be- 
ginners. Write for Formula Catalog. Elmer Mj-stlc Cora- 
liany. W'ashington. D. C- 



ICNORMOUS profits selling Duo Guaranteed Products, 
l-'.aay sales at every house. All or spare time. Outdt Free. 
Write (|uick. Duo Company. Dept. H66. Attica, New 

Ynrk, 



.\GF: NTS: New invention puzxles world: wonderful 
chemical cloth: one rub over rain, su'-vv blurred auto wind- 
shield; street-car or engine window, presto! glass stays clear 
24 hours: can't blur; a^tenls ma'':in-i $120 weekly. Seciu-lty 
MfK. Co ■ Dcpt 100. Toledo. (Milo 



KEROSENE Burners for Furnaces. Cook and Heating 
Stoves. Economy Mfg. Company, filO West Monroe, 
( 'hicago, 



NEW Invention — Big aeller. Devlin Company, P.O. 
Box 4;W, N<-uarit.Ncw Jersey 



M.\N In each town to rcflnish chandeliers, brass beds, 
automobilt*. by new method. SIO dally without caoUal 
or experience. Write Guninetal Company. Avenue "F," 
Decatur. Illinois- 



PATENTS. Write for Vrec Illustrated Guide Book. 
Send sketch or model for free opinion of lis patentable 
nature Highest Referenct^s. Proni'^t attention. Reason- 
able Terms, Victor J. Evans A Co.. 174 Ninth, Waahlngton, 
District of Columbia. 



233 ""p PROFIT selling Jubilee Spark Intenslfler. Ban- 
ishes spare plug trouble. Sells llkn wlld-flre. Exclualx-e 
terrlt'orv. Write quick. Jubilee Mfg. Company, Omaha, 
Nebraska. 



WORLD'S fastest selling auto accessory. County 
distributors wanted: write today. G. L. W. Spring OUer 

Cor.in^inv, s.-.n Dl'-so, c.-illfomla. U. 8. A. 



$1,000 per Man per County: Stranee invention startles 
world — agcDta amased. Ten loexporienced Dicn dlvld« 
$40,000. - Koratad. a farmer, did $2,200 in 14 days. 
Schleicher, a minister, $195 Ilrst 12 hours. $1,2(M cold cash, 
made, paid, banked by Stoneman to 3U days; $15,000 to 
date. A hot or cold runing water bath, equipped for any 
home at only $6.50. Self-heating. No plumbing or water- 
works required. iDvesilgale. Exclusive sale. Credit given. 
Send no money. Write letter or pcrstal today. Allen Mfg. 
Co., 476 Allen Bldg., Toietlo. Ohio. 

REMARKABLE Stretching Cuff Llnk»— permit cuffs 
to be raised over elbows quickly, without unbuttoning. 
Durable, Invlalblc, cvcrla-itlng. Big profits for competent 
district agents selling dlre<'t tu wearers. Flexo. P. S. 
Sheboygan, Wlsi-onsln . 

$40 to $100 a week. Free samples. Gold sign letters 
anyone can put on windows. Big demand. Liberal offer 
to general agenta. Metallic Letter Company, 400 North 
Clark, Clilcago. 

AGENTS: Quick seUer^blg proflta. California Rose- 
beads selling like hot-cakes. Women wild atwut tbeaa 
beads. Write today. .MLsslon Bead Company. X2819 \\ . 
Pico, Loa -Xngeies, California. 

GOING to advertise? Success or failure depends upon 
your knowledge of the bufilncHs. (Jet started right. Com- 
petent ad\ice gladly given by one who knou-s. DouslaS 
Wakeneld Coutlce, 227 West 3!nh Street. New York. 



1910 LINE of Globe Transfer Initials for monogrammlng 
automobiles Just ufl press; exceptional prollta to agenla ana 
s;ilesmen. Samples and display board 10c. i'artlculars 
free. Globe Decalcomanle Mfgrs., Jersey City. New Jersey, 



PROSTATOLOCJY Ifl our free booklet on proetate gland 
disorders, see our ad under "For Men ami W omen." '1 he 
Llec trot hernial Company, 1000 Colt Building, Sleubenville, 
Ohio. 



LIBERTY Policy, the very latest In Insurance, cover 
alt accidents and sickness. Every occupation Insurable, 
men and women, Iti to 70 years. $5.tX)0 ucath and $25.00 
weekly costs $15. tx) yearly. Thriit Polity, paying half 
benefits, cost $7.50 yearly, .special benefita covering 
farmers. PgUcIca also at $10.00 and $5.00 premiums to meet 
low-rale competition. Leather wallet enclosing $100 
IdentUlcation t ertlllcate with each policy. Attract4\'e 
agency openings with continuous renewal commission. A9- 
aeta $2,«'j(i,25s.27. FoumkHl liMJ?. southern Surety Com- 
pany. 30H \\ ainut street. Phlladclpbia. Pa. 



AGENTS: Big profits. Best and cheapest window 
lettem made. Flaslly applied. J>lme briiiKS five samples. 
Particulars free, stalbntc Company, 1115 [second Avenue, 
New York. 



SALF;SMEN — City or Traveling. FIxpertence unneces- 
sary. Send for list of openings and full particulars. Frepare 
in spare time tu eiu-n the big salaries — $2,500 to $10,000 
a year. Employment service rendered Members. National 
Salesmen's Training Association, Dep't 120 C, Chicago, 
Illinois. 



AGENTS. Answer first;) What Kllem will dol Greatest 
scientific discovery of the age. lOth year. Instant death 
before your eys. roaches, bedbugs, etc. Salary or commis- 
sion, outllt and territory free. Newlyn Company. New 
Castle. Delaware. 



EASY, pleasant work for Mechanics, Shop Men. Clerks, 
during spare hours, will add many dollars to their salaries. 
Also want persons who can give full time. Big wages 
assured. Novelty Cutlery Co., 27 Bar St.. Canton, Ohio. 



WONDERFUL Adding Machine — Seven column capaci- 
ty — retails for one dollar. .Sells itself everywhere, \i08t 
offlcca purchase several. .Sensational agency proposition. 
L. J. Lclshman (;o.. Dept. F, ogden, Utah. 



AMF:RICAN Military styh-s are all the rage In men's 
tallori'd to measure suits this Keason. Easiest to sell: 
everybody wants them. F'ar ahead of all others in real 
class and beauty. Lowest prici-a lews than common ready- 
made suits. Our agents are coining monej-. You can earn 
$10 dally. Send for full parllciUars, terms and sample book 
of stylus and patterns. American Woolen Mills Co., 
Dept. A-51, Chicago. Illinois. 



WINDOWEDC.E — Stops rattling windows: keeps out 
cold: worth dollars, sells for dime. Big seller. Moore Com- 
pany. 413 Jeri>me Avenue. Cincinnati 



MEN of Ability — To represent manufacturer direct, 
selling Sal(« and Order Books. Liberal commission. Wlrth 
Sales Book Co.. P. S., Chicago. 



NIN1-:TY Per t'ent of Your Calls Turned into Hales. 
Wonderful lOnthuslasm Follows FIvery I>cmonstration! 
Write at Once for Full Particulars of Our Line of Eradlum 
{Luiuinousj Articles. Startling! Mysterious! I^verlastingl 
Novel! They .Shine In the dark. Cruclllxes, House Num- 
bers, Bulbs, Match Boxes, Picttires, Switch Plates. Sole 
Manufacturers. The Pioneer Corporation, 1203 W. 63rd, 
Chicago. 

AG E NTS — steacly Income. Large manufacturer of 
Handkerchiefs and Dress Goods, etc., wishes representative 
in each locality. F'actory to consumer. Big profits, honest 
goods. Whole or spare time. Credit given. Send for par- 
ticulars. Freeport Mfg. Co., 24 Main Street. Brooklyn. 
New York. 

OUR New Inventions earn you steady Income, cin^ 
vassers. County Rights, .Salesmen and Promoters write. 
Adam Fisher Mfg. Co., IKtO. St. I.oul.^. Missouri. 



.\(_;KNTS: Big money wiling great household Invention, 
mple 25c. Particulars free. \\ ebster A Company. 2935 



Sample 25c. i.. ...... <i ..v. 

North C'lark Street. Chicago 



DROP everything else! Sell guaranteed Silk boslery 
and underwear all or spare time: direct from factory to con- 
Biimer. Big money maker. Big commissions. Prompt 
deliveries, c. A I>. Company, I>ept. 10. Grand Rapids, 
Michigan. 

WERE You Ever Offered a Grocery Store? Our Proposi- 
tion Is Better. Let us tell you how you can handle t-lour, 
Cannetl Goods. Provisions, and entire line of groceries, as 
well as Paints, Roofing. Stock, Foods, Automobile and 
Machinery Oils and CJreases. No rent to pay. No Invest- 
ment In stock. Large orders taken from samples. Goods of 
guaranteed and proven quality. Selling experience not 
necessary. \ cry profitable work for "workers." Address 
Hitchcock Hill Company. Dept 220, Chicago, Illinois. 
Reference: Any bank or express company. 

INSYDE TjTcs, Inner armor for .Vutomoblle Tires, 
prevent punctures and double mileage of any tire. Liberal 

Srofits. Details free. American Accessories Co., Dept. 
7. Cincinnati. Ohio. ^ 

AGENTS— Soldiers, sailors, women Bell greatest nistory 
of War -Pershing's Own Story; IVace Supplement — 600 
pages: KK) Illustrations. Only $2,00- .W; commission. 
Big premiums Making $20 00 a day Also "Life of Roosfr 
velt Send 10c for postage on eaeh free outfit. H. J. Smitb, 
Publisher, 1207 Ludlngton Building, Chicago. 

300% Profit — Agents clearing hundre<ls weekly. New 
washlnK compound. Wrmderful seller. Big repeater; 
Nature's mightiest cleanser. Send for proof; free sample. 
Fred D. Mitchell. 1314 f:. fil Street. Ch icago . 

MTRACLE Motor-Gas amazes motorists. Se worth 
equals gallon gasoline, i:ilmlnates carbon. 3f)0% profit. 
Isom. Idaho, wires: "Ship 500 packages. Made $70 yes- 
terday." Samples free. Chas. A. Butler. Secretary. Dept. 
60. Toledo. Ohio. 



Cl 



MEN — to handle guaranteed Innertubes la each town. 
Work whole or spare time. Money back proposition. 
Write for price lists. Sherwood l-:quipmcnt Agency. Pulncs- 
vlUe. Ohio- 

82.r)0 per day paid one rcprcaentutlve In each town to 
dlatrlhutc free circulars and take orders for concentrated 
flavoring In iul«Mi. I'erinaiient position. K. liurr Com- 

pany. 627 I^wcll Building. ChlcaKO. 

AdK.VTrt: New hlKh-«'lus.H phoiiosruph. Kiwy to carry. 
Built right Into a carryinw vtiav. Wonderful ton""^ — l"W 
price. Easy scHer. Plays all records. W rite lor dcmon- 
HtratinR siimple. Orchestrula Company, 1161 North 

Streel. I>aylc.ri, OhU.. 

ACiKNTS Kreatest seller ever known, our History of the 
World War. hy Francis A. March, brother of UeneraJ 
March, hiKhest olllcer In United Stales .\rmy. (.'ompleie. 
«00 paKcs lllustraterl — oltlcial photoKraphs. This Is your 
chance t<i make S.'iOii.OO per month. Send 20i-. postase (Hi 
blK free outfit. Victory Publishing Company, 67'.» Man- 

hattan HulliUni;, Chttat;ii. llHnnls. 

AOKNTS: Sell rich lookhiu :i6xfiS imported rUKs, Sl.OO 
each. Carter, Teun., sMd 115 In 4 daj-s: protlt, S57. You 
can do wimc. Write for sample ofier sellinK plan; exclusive 
territory. Sample rug by parcel post prepaid. SI. 19. K. 
Condon. Importer, 12 Pearl Street, M ostnn. Massachusetts 
AMAZl\(_i new Invention, murvehius addlny machine. 
Retails $\n. Adds, subtracts. nuiUipIlea. divides iiiHtf 
matlcally. Does work of $'M)i) machine. Five-year guar- 
■ autee. OfHcea. stores, factories buy from one to dozen. 
Every demonstration selL"?. Liberal profits. Write quick for 
protected terrlt;»ry and trial offer. Calculator Corpora- 

tlon, (iranij RaplJa. Michigan. 

HISTORY Wor.d War — lot ruduct ion by (Jeneral 
March. iii^Kest Authentic booh— Illustrated— Service Re- 
cord — Btit ph'it'ikjraph frame. Prompt shtpmcnls - biBKCSt 

terma-~out U frc>. Hlst')rleal Hook Co.. ChlcaKo. 

YOU can earn anywhere from S-IOOO to $mH)0 a year 
acIlinK Visual Instruction Kqulpment to schools and 
libraries. Kwlusivc territory, permanent contracts to 
hlgh-c]a8S men. .\1 references and cash deposit guarantee 
required. Underwood & Underwood, 417 5tli Avenue, 

Dept. P. S.. X-^w York. 

86 to 58 a day projii. Nothing like it on the market- 
Make blue Monday rosy. Not sold In stores. Kxcliulve 
territory for proper parties: write for fn-o sample. T. H. 
Snyder.^ Company. 4'i Kasl Third Street. Cincinnati, Ohio. 

HIO MONF.Y s^-Hina \on-aleoholie Flavorings. Egg Con- 
aerver, Tol.et Preparations, all repeaters Agents" outm 
free. Fletcher Prud letl m Compan.-. 317 Clinton. Chicago 
AC.KN'TS snapjilcjit household line on earth. Red hot 
sellers, steady repeaters— lOOr; profit. 500 light weight, 
fast selling popular priced necessities. Agents ouilli free. 
Get busy — quick — Write today; postal will do. .American 
Products Company, 6047 American Building, Cincinnati. 

Ohio. 

SALESMEN wanteil— to sell oils. bcirinR. hose, paint, 
varnish, to factories, garages, mills, auto owners, stores, 
farmers, ihreahers, outside large cities. Kxcellent propasl- 
tlon. Paid weekly. O. I.. Doty. I>ept. 47. Cleveland. Ohio. 

SAI.KSMEV- -New carburetor for Ford cars. .Simple, 
not a moving part, liistulled In thirty minutes, guarantwd 
to double your mileage and start in 7,er(t weather without 
heating or i)rlmlng. I.t day free trial. Our St. Louis man 
sold 1400 In 6 months. Salt Lake City man made SI200-00 
In one week. Write V. &. J. Carburetor Co., 505J West 

Jackson Boulevard, t'hlcago. 

ARTICLE co8t« 2c. sells lOc. sample 5c. Hlggius. 

Manufacturer. Par Harbor. Maine. 

L.\RtiK manufacturer wants agents to sell guaranteed 
madfvto-measure raincoats. SoO to $7,5 weekly. Highest 
commission. Profit in advance. Outfit free, standard 

Rtilncoat Co.. Broadway. .New York. 

A< JENTS. « ildiers and s;iiif)r.'* especially. Everybody 
wants a Victory I'iclure Frame: beautiful Unlshed leather- 
ette; sells on sitfhl : hanw up or stands: center oval tor pho- 
tograph; taktw postcard <tr cabinet size: retails 81; big prof- 
its and quick sales. Victory Novelty Co., 1204 Union Bank 

nuildtnk'. Chicago, lllinnii. 

$3(M).(10 monthly sellinv,' best standard brand tires at 
wholesale prices tn consumer. J. Simons. 2204 Michigan 

Avenue. ( 'hlc;tgo. 

SELLS like hot cakes! Bigger profits! New laundry 
starch and ironing wax. Perfumes with lasting violet. 
Nothing like them. Samples lOe. Marshall, 91o Gates 

Avenue. Brooklyn. New York. 

AGENTS make ."iOOrc profit handling auto monograms, 
new patriotic pictures, window letters, transfer Hags and 
novelty signs. Catalog free. Ilinton Company, Star City, 

Indiana. 

WANTED: Man with auto in every section lo sell our 
Big Six-In-One tool, comprising vise, pipe vise, anvil, drill 
prcsfl.ouitlng bardie and corundum grinder. Every farmer, 
janitor, private or public garace. small shop. etc.. a pr<»s- 
pcctlvc buyer. Outfit welglw <.K) p(}unds. sells for $20 with 
a fat profit to vou. No trick to sell. Always pleases. 
Write Chtcaeo Flexible Shaft Company, Dept. H. W., 

5600 West 12th Street. C'hlcag<i. 

ST.VRT a profitable business, manufacturing "PufTed 
Crisp." Delicious Confection. Whirlwind money-maker. 
Machine, instructions complete Sti.-'iO. Samples 10c. Best- 
ever Products Company. 242ti-P4 Polk Street. Chicago. 

MAKF: $:J0 next Saturday. Sell the Perrln Speederator 
for Ford cars. Used by Ford Motor officials. Makes a 
Ford run like a Packard. Put on quick — no tools— n<) 
holes to br>re. Instant satisfaction. Sell ten to twelve 
a day easy. Write quick for special offer. Address Perrln 
Company. I*?.*) Woodward Avenue, Detroit. NTIchigan. 

AGEN rs: '-^ell at tract 1 ve pict ores hat hinii girls, lu-t 
poses. .Samples lOc; refund If dlssatLsfied. Roseleaf 

Club. St - Louis. Missouri. 

LYNER tyres— Inner reinforcement for automobile 
tlrea. Double mileage: prevents piinctun^ and blowouts. 
Every automobUlst buys four. Big profits. No capital 
necessary. Write for sales-guarantee pr<n>oBltlon. I'el- 
letier and romii:iny. l*ox ^22. Cincinnati. Ohio. 



HELP WANTED 



HOMEWORKERS on small scale, manufacturers on 
large scale wanted to make toy soldiers, army. navy, can- 
nons. Machine guns and other toys. Greatest chance for 
Industrious people for Independent business. Enormous 
demand and future in "American-Made Toys." This new 
American industry stands out conspicuously. Factories 
are established, people trained, machinery made. Dealers 
refu.se to handle others, only •'American-Made Toys." Our 
new IliU' In religious designs is a tremendous ruceess- Mil- ] 
lions needed for this year. We buy these gorxls all year. \ 

Flaying fixed prices. Experience or tools not necessary, 
lundrod and more made c«)niplete per hour. Casting form 
outfits from S3. 00 up. Booklet and Information free. [ 
Toy Soldier Manuiacturtug Company, 32 Union Square, 
New York. 



MEN wanted. Become motor experts. S.35.00 week. 
Rample lessens free, l-'ranklln Institute. Dept. C S03. 
Rochester. New York. 



THE way to get a novernment Job U through the Wash- 
ington CUil Serx'lce School. We prepire you and you get a 
position or we guarantee to refund your money. Write to 
Earl Hopkins, president. Washington. D. C.. for book 
RJ 2027. telling about Government iMisUlons with lifetime 
employment, short hours, sure pay. regular vacations. 



MEN — Age 17 to 45. Kxperlcnce unnecessary. Travel, 
make secret Investigations, reportj*. Salaries, expenses. 
American Foreign l)cte<-tive .Agen cy. ;121. St. l.,<mls. 

WRITE Pholtqilays: S,'»l) each. ExiK-rienci' unnecessary: 
details free to beginners- i'roducers' League, 1H4. St. Louis . 

2IH)() Men bettered tOeir positions — advanced their earn- 
ings .540t) to $3000 year through ■forceful, sj-stcmatic letter 
application. Write for particulars. John Burns, 50i(V 
Wiwt I74th Strei-t. .New York . 



liARN siHMi to sisuo per Year. Government Railway 
Mail. Post Office and other ■ c.xunis" cominy. i'repare under 
Former Civil Service Exandner. Book fre*-. Patterson 
Civil .Service Seb(s)|. Box .tOli). RoehcHler. N. Y. 



BE a detective. Excellent opportunity, good pay. travel. 
Write <■. T. Ludwig. 424 Westover Bldg., Kansas City. Mo- 

BE a Mirror Expert. $3-S10 a day: spare time homo at 
first: no capital; we train, start you making and silvering 
mirrors French method. Free proM|»ectus. W. F. l>crr. 
Pres.. o7i) Decatur Street. Brooklyn. N. Y. 

BE a finger print expert ; $2.'i to 550 a week in this new and 
fascinating profession. Write — find out Ikhv you can learn 
at home to supply the big demand for finger print experts 
in banks, big factories, detective agencies, etc. Spcciul 
limited offer — send for free Illustrated book. Tells all 
about finger prints. University of Applied Science, Room 
9204. islO WilBOti Avenue. Cliicago. Illinois. 

I.NVENTORS. Sen<i sketch and description of your 
invention for ad\ice recarding patent protection. Twenty 
years experience, our hand-l)ook on patent** Is sent free on 
request. All communications strlcilv confidential. Write 
us today. Talbert A Talberl. Patent Lawyers. 4101 Tal- 
bert Bldg.. Washington. D. C. 



DETECTU ES make big monev. Be one. Write .Vnier- 
Ican School of Criminology. Dcirnit, N'ichlgan. 

PROSTATOLOGY is our free booklet on prostate gland 
disorders, see our ad under "Fitr Men aiul Women." The 
I'lcctrothermal Company, 1006 Colt Building. Steuben- 
vllle. Ohio. 

WRITE for newspapers and magazines. Big pay 
Experience unnecessary. Copyright book free. Press 
Reporting Syndicate. 400.^i. St. T^mls. 

THOir.SAND governnicnt peace jobs op<'n lo men- 
women-glrls. SOOO to .^LIOO year. Short hours. Paid 
vacations. Common education sufficient. List positions 
free. Write Immediately. Franklin Institute, Dept. C5fl. 
Rwhester. N. Y. 



FIREMEN, brakemen. SliVO-S200 monthl.v, all raUroads. 
experience unneeessary. must study easv necessary instruc- 
tion; send stamp. Railway Association. Dept. A, Brook- 
lyn. New York. 



BUSINESS OPPORTUNITIES 



E.VTER a new business. Earn S3.000 to $0.0.10 yearly 
In professional fees making and (Uling a food specialty, 
otienlngs everywhere with all the trade you can attend to: 
ea.slly learned by anyone at home In a few weeks, at small 
expense; no further capital re<iulred; no goods to buy: Job 
hunting, soliciting or agency. Address Stephenson Labora- 
tory, xr-i Back Bay. Boston. Mjis.sachu.setts. 

EXPERT Chemist will furnish Formula and Trade 
Secrets In all lines. Lists free. W. L. Cummlngs, Ph.D.. 
217 Siandnrd St.. Syracuse. N. Y. 

WHY sell perfume and tcdiet goods for others? Make 
your own! Particulars. Laboratory. Box .S1316, Memphis, 
Tennessee. 



CHf)R.\LEON Phonographs. Special agency proposition 
selling from your home. No soliciting or canvassing. Big 
profits. -Write for home agent's special offer and convincing 
pr(M)f. We also supply complete material for bulhliug 
phoTiograi)hs at home. Chriraieon Phonograph Company. 
■ imA Monger Bull<llng. Klkliart. Indiana. 

AM BITIot.'s men : start an lnde[>endent business. 
Y'ou can make S4(KX> to SoOOO and more annually, buying 
up old gold, silver, platinum. fal-'«e teeth, etc. I teach you 
the business free. Small capital reijulred. Write the Har- 
rison Method, 104 Saylor Building. Pit t.f burgh. Penn- 
sylvania^ 

SOtrvEN'iRS, novelties: How to make and where to 
sell. Book and one novelty only 30c. O. Twitchell, Wtat 
Milan. New Hnmiwhlre. 

BRANCH Manager wanted for old established Chicago 
concern We furnish full stock of goods, advertising matter, 
and eiiulp store coniplctely, in good location, all at our ex- 
pense and pay you 4S0.iMJ a week salary. In addition to 111)- 
eral share of the protlts ycuir sttire earns Work <-ari be 
starte<l in spare time. No Inveaiineiit or previous experi- 
ence lu'citisary t4J sei-ure this |H>sition. If you uTQ a bustler 
and want an opportunity to make $.1,000 to Sl.5.000 a year 
we want you and will pay you well from the .niart. Send 
me your application locfay. S, I.evy. Matmger, Departmeni 
6.'i7. Crmin B dldlng. Chicago. Illinois. 



WANTED- -Even' ambitious man or woman to learn 
show card writing. Enormous demand. Big prollls. 
Wages while learning. Particulars free. J. D. Schoolfield. 
Greensboro, North Carolina. 



MAKE DIe-Cafltlngs. Sketch. Sample, Booklet and 
pnnM>sition 12c. R. Byrd. Box 227. Eric. Pennsylvania. 

I M.\DIC !?30 a week, eaiy money. evenSngw. h-ime. Free 
booklet explains. Send stamp. Al Scoii. Colioes. New 
York. 



YOUR Idea wante<l. Patent your Invention. Ell help 
you market It. Send for 4 free books, list of patent luiyers. 
hundreds of Ideas wanted, etc Advice free. Patents ad- 
vertised free. Richard B. Owen, Patent Lawver. 44 
(Iwen Bldg.. Washington, D. C., or 22702 Woolworlh 
Bldg.. New York. 



BE a rtefecllve. Excellent opportunity, coofl pay. 
travel. Write C. T. Ludwig. 424 Wcstover BIdK., Kansiis 
City. Mo. 

DOLLARS Yearly In your backyard. No clnsenji, 
mushroom dope. New Ideas. Investigate, Particulars free. 
V. Metz. 313 East KOth. New York. 

DOLLAR addresseil ITniakeM. Eleven UmakeM Bull l- 
ing. Fifth Avenue. New York, brings designs, tools an<I 
materltils for starting UmakeM business at home. 

FR EI-: :{ Months to get acquainted: devoted to news 
and opportunity. The Western Miner. 2.>11 W. 37th .Ave., 
Denver, Colorado, 

BUY and exploit practical Inventions. Trade for prop- 
ertv. Form companies Sell county rights. Adam Fisher 
Mfg. Co.. 1,S3D, St- Louis. ML^iSOuri. 



SILVKKI.VG Mirrors— Exclusive Tartaric method opens 
enormouslv profitable business. Booklet free. P. Barstow. 
h\A 23rd Street. Oakland. Callfornia- 



PROSTATOIXK'.Y Is our free booklet on prostate gland 
disorders, see our' ad under "For Men and Women " 
The Electrothermal Company. 1000 Colt liulldlng, Steu- 
benvllle. Ohio. 



AGENTS wanted to aell chewing trum ball vending ma- 
chlnea. ."tOW Drexel Building. Phtindelphla. Pennsylvania . 

ADVERTISE— 20 word.=i In .V) monthlies f 1. 100 week- 
lies S2..50: 2U big dallies Cope Agency, St. Louia, 
Mlasnurl. 

lis 



FREE oil manual, a hundbook tor oil Investors and a 
well of Information for the prcwpertlve buyer. A priceless 
boon to stock salesmen. Write t^lay for It. Address 
i'he Great Western Company. Dept. E. Livingston, Mon- 
tana. 

O^nw. to iulvertise? .Success or failure depends upon 
your knowledge of the buslnetM. Gel started right. Com- 
petent advice gladly given by (uie who knows. Douglas 
v\akeneid C(mtlee. 227 We.^t 31Hh Street. New York. 

WANTI'^i): Men ami women, posHcsslng gocKl e<luc.i- 
lion, and able to transa<-t business with profeasloual men In 
own Im-allty. Write fur particulars. Manchester Laboralo- 
ries, 1777 Broadway. .Ni-w York. 

YOUR opi)orluidi J-. l'»'d corri-spondence coursee bought 
an<I sold. Dollars saved. Write now. Enclose stamp. 
MacMlchael I-Mucatlonal Bureau, Dept. 48, Victor, New 
York. 

YOU can earn your way and learn the new profession 
—chiropractic. Practitioners earning $3(kk>-0() a year and 
\ upwards. Easy to learn. .Send for our plan of courses. 
; Howard System. 3:i3 Sttuth Dearb'-rn Street, Chicago. 

LEAR.V to color pbotoKraplis and Kodak views with 
1 genuine f»tl paints. .New meriiod; prolltable business: eu.sily 
anil quickly learned by mail. Du Land Walton. Prairie 
City. Illinois. 



LNS\DE tyres. Inner armor for automobHc tires, double 
mileage and preven: punctures and blowouts- Quickly 
applied. Cost little. I>emand tremendouh. Profits unlim- 
ited. Details free. American .Automobile Accessories Co.. 
I^ept. 07B. <'tni iniifltl. Ohio. 

RIDLEY, 68A ( llftou Place. Jersey City, will deslcn you 
a "Dandy" leiterhcad or trademark forgl.OO. 



GAMES AND ENTERTAINMENT 



NEW Patriotic Plays. Recitations. F:ntertainments for 
war-time Benefits. Vaudeville Sketches, Monologues, 
Drills, Tableaux, Make-Up Gu^hIs. Large Catalog Free, 
T. S. Denlson & Co.. Dept. 20. Chicago. 

TRICKS and <ireenbaek8. Big magic catalog 5c, 
Twenty greenback.s— lOc. (illmagico. 11 135 South Irving. 
( "hicago. 

1,<KH) stjige tricks with .'iOO llliistratlons. Catalogue lOe., 
small cataloKue fn-*'. Hornmann Magic Co.. 8ta. 17. 
470 Eighth Avenue. New York. 

TRICKS. Puzr-Ies. Jokes, Toys. Games, Novelties, Dolls 
and Cane Racks. Plays. Wigs, Stage Supplies. Escapes and 
Illusions. Uirge BUS Catalog Free. Oaks Magical Com- 
pany. Dept. .W."*. Oshkosh. Wisconsin. 



SCENFJRY for hire. Proft-sslonal and amateur produc- 
tlons. Amelia Grain. Philadelphia. 



.STAMPS AND COINS 



OLD Coins. Large Spring Coin <'atalogue of coins for 
sale free. Catalogue quoting prices paid for coins, ten 
cents William Hessleln, 101 Trcmont Street, Dep't P. 
Boston. M.qasachusetts. 

FREE, 60 dlfTerent stamps Including Newfoundland. 
Chlrui. .lapan, Mexico, etc.. to applicants for our high grade 
approvals, .send 3c stamp for return postaee. The Edge- 
wood Stamp Company. Dept. M.. Mllford. Conn.. 

Stamp.H, 61 All DlfTerent. 3 cents. Mention paper. 
(juakiT stamp Co.. Toledo. Ohio. 

.52 t(» $600 paid for hundreds of old coins dated before 
lsii."i. Send 10 cents at once for new Illustrated coin value 
book. Size 1x7. It may mean your fortune. Clarke* Co.. 
Coin Dealers. Box 70 l^Roy. N. Y. 

PACKF-'T "A" 100 varieties foreign stamits, 20c. F. J- 
Pone. Charlotte. Vermont. 



17 VarletU-s Haytl Stamps 20c. List of 7000 vaHetles. lor; 
prlpe<i stamps free. Chambers .Stamp Co., lUC. NassaJ 
St.. New York rWy. 

<"ALlFORNlA gold, quarter size, 27e: S'^j size. 63f: 
dollar size. SMO. it. Three-cent piece and catalogue 10c. 
Norman Shultz. Kltig City, Missouri. 

STAMPS. .50 Varieties, Transvaal. Brazil. Peru. Cuba. 
Mexico, etc.. and .\Ibum. lOc, l.OtKI mixed, 40c. fiO dif- 
ferent U. S.. 25c. 1.000 hinges. H)c. Ll.st free. I buy 
StamiW. C. Stegman, ,594!) Cote BrlUlante, St. I^uls. 
Missouri. 



STAMPS ."iO different Belgium (large bl-color) China, 
Jamaica, Portugal. Venezuela, etc.. loc; l.(MM) well mixed. 
40c: 100 varleilCJi U. S.. 50c: l.lMMl hinges. lOe; Agents 
wanted: 50S . List free. I buy stamps. L. B. Dover. 
Overland. Missouri. 

105. China, etc. Stamp Dictionary, list 2c. Album, 500 
Illustrations. .V. Bullard. Station ■\A, Boston. 



STAMPS — 12 different from warring nations, lOc: 10 
different foreign coins. Lie: 10 Uruguay stamps for lOc, 
LlslJit free. Tidedo Stamp Co.. Toledo. Ohio. 

ST.VMPS. Set of 10 Dirrerent. scarce, including War 
Issues. Mexico, Salvador oificlals complete. Chile, .Araen- 
tlne. \'enezuela. etc., FREE to every collector sending .'ic for 
postace. etc.. for large 120-p. price lists and approval selec- 
tions at from 60'; to i:*'^; disc't. Hussman Stamp Co., 
Dept. St. Louis, Missouri. 

FUTTT -Packet \aluabie Stamiw to Applicants: 50% 
approvals. BenJ. Forbes. 160 Devllllera, Pltiaburgh. Penn- 
sylvaida. 

~OTn^ coins wanted. 24-paee huvint; cat aloe. 5 cents. 
A. Knius. 249 Kraus Buildbu-. Milwaukti'. Wisconsin. 

TWFNTV Hawaii. Mexico. ChllUi. Trinidad, etc.. 26c. 
Multnomah stamp company. Portland, Oregon. 



BOOKS AND PERIODICALS 



CONCORDIA Magazine contains oriKlnal (-ssays. for- 
mulas and mall order plans. Sample cu|)y, 15 cents. Con- 
cordia Magazine, York, Pennsylvania. 

B,'\(.*K numbers of magazines linughl and sold. Wilson 
Cfimpany. 002 tTnlverslty Avenue. New York City. 



INSTRUCTION Book (for shop use) on Vulcanising 
.\uto-Tires. SI. Tire Equipment Company. 3fiS Hlh Street. 
Cincinnati. Ohio. 

PHOST.ATOLOGY Is our free booklet c)n prostate gland 
disorders, see our ad imder "For Men and Women." The 
Electrothermal Company. 1006 Colt Building. Steubcn- 
ville. Ohio. 

USED Books. Bargains. Catalog. Higenes. K-2441 
Post. San Francisco. {BtMiks Bought ___^_^__ 



BOOKS for real live people. Lists free. J. 1*. Sheridan, 
417 East Lllst Strwt. New York. 



"N.ATURE Book" — facts every married and encaged 
person should know: 3.'>c. Central Company. 500 Ninth 
Avenue. New York. 



100,000 used books lor sale; 'Ihv up; catalogs 10c. Book 
House. I'ifil v\est Van Buren. i 'nicHUo. 



SPIRIT phenomenon — AVhence? Biblical secret. Hun- 
drnl pages. Ten cents. I-ocaies hoodo. tireig, I'ducalor, 
Parker, South T>akota. ^ 



GolVG to advertise? Success or failure depeneLs upon 
your knowledce of the business. Get started rlKlit. Com- 
petent advice gladly given by the one who knows. Douglas 
Wakefield Coutlee. 237 West 3t»th Street, New York. 
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SEND FOR FREE CATALOG 

There are over 2000 illuatrationslof Dia- 
monds, Watches. Jewelry, etc. , What- 
ever you Belect will be sent, all Bhip* 
pinsf charKCfi prepaid. . 

You «•« and •xamtn* th* artlcla 
rlKht in your own hands. 

If ftatistied, pav one-fifth of purchaM 
price and keep il ; balnnre divided tntocigbt 

equal amounts, payable monthly. 

LIBERTY BONDS ACCEPTED 





Watches 

Oar Catalog illustrates 
and deKcrihes all stand- 
ard w orld-rerowned 
Watches— Bol id gold 
and cold filled cases. 
Splendid bargains in 2S- 
year guaranteed Watches 
on credit terms as low as 

$2,50 a Month 



Special Bargains 

Diamond La Val- 

licrca . - - - SlOnp 
LoftisT-Diamonfl Solitaire 
Cluster Scarf FinaSTS up 
Diamond-Set Birth 

Month Ringa - - 8 OP 
Diamond Brooches • 7 op 
Diamond Ear Screws 25 up 
Diamond Slu<l3 - - 10 up 
Diamond t 'uff Links 5 up 
Wrist Watches • - 20 up 
Watches, Gold Filled 15 op 

WC HAVt BEEN IN BUSINESS OVER 60 YEARS 

The National Credit Jewelers 

Dapt. M STl 108 N. SUt* St. 

CHICAGO, ILt. 

I BROS & COL iSu STOIIES m LUOINO CITIIS 



Diamond RinK*^ 

Beautiful Genuine Dia- 
mond Rintrs. any style 
14-K solid Kold mount ine, 
wonderful valnesnt S25. 
S50, ST5. S100 and ui>. 
EASY CREDIT TERMS 





Only ^\oo 



and After Trial 

Ke»p th« BMlBon Anib«roU— EfJIwin't Br«»t plionorraph 

with thf di-tmond atyiu«— tmd j our chirire of rccora^. for only 
»l-iiO. I'ny btilniict- ut T*»o "f only • cautii m di.y. Free 

trtnl in voiir own home beftirr you decide. NnthinK d.>wn. 
Write Today /orour AVw iw/«o» BouK ond pii tuiiB. /rrtr. 

F. K. BABSON.Edisoo Phooograpii Dist.l204Edi.'^!i t!lk.Chicago 




BUCHSTEIN'S FIBRE LIMB 

is soothing to your stump. — 
strong, cool, luat, light. 
Easy payments. 

1 Braces 
.'for all 
' deform- 
ities. 

P. BUCHSTEIN CO., 113 6lh St. S., MINNEAPOLIS, MINN. 

"BOW LEGS and KNOCK KNEES" 
UNSIGHTLY ill 

SEND FOR BOOKLET SHOWING PHOTOS 
OF MEN WITH AND WITHOUT 

The Perfect Leg Forms ^ 

PERFECT SALES CO., 140 W. May6«ld Ave., Depl.,45,Cliica8o, III. 

CtEARTONE PIIONOGR.VPnS 
S4.00 to $200.00 Ratall 

Our Sundry Dept. "flcr» Needles 4Fc. per thousa 
in lots ol 500.000. Mot.)rsH .15toll4.7^cacli. I olie 
Anns and Reproducers »1.30 to JI.JS per set. Miin 
Sprinirs -Oc. to 90c, each. Records, Needles, Sap- 
phire Points ami Pans at reasonable prices, 
n'rite for our 84 pane otalojfue, the only one of its 
kif.d in America, llluslratinn 33 difiercnt styles ol 
Talklnif Machines and over 500 diRerent Phono- 
graphic Parts 

LUCKY 13 PHOHOORAMI COMPANY 

Exvon Dept. 4«;. K ILtll St.. N.Y.. U S. A. 
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THE BOY ELECTRICIAN 

Practical Plans of Electrical .■\pparatiis for Work 
and Play with an Explanation of the Principles of 
Ever>'-day Electricity. ?2.nO Poslfatd. 
POPUUR SCIENCE MONTHLY. 22S W. Wlh St., New Tork 



How to Construct a Model 
Dirigible 

THE model herein described is a 
dirigible of the cylindrical type, 
having semi-spherical ends. The ma- 
terial used to construct the envelope is 
varnished silk. Its length is 6 ft. and 
its diameter IJ/2 ft. The silk should be 
coated with a thin varnish on the inte- 
rior and exterior surfaces to increase 
its gas-holding property. 

The constructional details of the 
cylindrical part of the envelope should 
present no special difficulty. It is 
best to build the cylindrical portion 
of this model upon light cardboard. 
Of course, it is essential at all times to 
make allowances for overlapping when 
cutting up the silk, both on the cyl- 
inder and the strips making up the 
ends. The semi-spherical ends may 
be readily constructed by those famil- 
iar with the development of curved 
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A practical model dirigible for ex- 
perimental and mechanical purposes 

surfaces. For amateurs unfamiliar 
with pattern-drafting, the following 
solution is offered. 

The radius of the envelope being 
9 in. and the plan being to employ 
six strips to an end, we get the max- 
imum circumference equal to approx- 
imately 56.7 inches. Dividing the 
circumference into six parts, we get 
the base, AB, of each strip. These 
measurements are laid out to scale 
on pasteboard. Dividing the circum- 
ference by two, we are enabled to get 
the height, CD, of each strip, '^he 
height is divided into nine equal parts, 
as shown in the figure, and lines drawn 
parallel to the base. The actual 
length of the lines may be readily 
ascertained by multiplying the deci- 
mals in the figure by the length 
of the base. Twelve similar strips, 
with allowances made for joining, are 
cut from the silk, using the paste- 
board strip as a pattern. The envelope 
being completed and permitted to dry 
thoroughly, it is inflated with an air- 
pump to ascertain whether any leaks 
exist. 

Assuming that it is intended to 
inflate the model with hydrogen, which 
has a lifting capacity about twice 
as great as coal-gas, it is advisable 
to procure a tank of the gas under 
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"The Construction 

of Small 

Alternating Current 
Motors" 

By A. E. IValson, E. E., Professor of 
Electrical Engineering in Brown 
University, Providence, R. I. 



This book contains complete in- 
structions for building small alternat- 
ing current motors in several sizes. 
The designs will be found to be in 
harmony with those of the vor\- best 
m;inufacturers. 

Important Informatioti 
for Electricians 

Some of the subjects taken up are 
" Characteristic features of alternating 
current motors," "Construction of 
a one-half horse-power, single-phase 
induction motor," "Construction of a 
one-kilowatt, two-phase or three-phase 
alternating current generator or a one 
horse - power synchronous motor," 
"Procedure in testing and using an 
alternating current generator or syn- 
chronous motor," " Construction of a 
one-half horse-power single-phase com- 
pensated series motor." 

Clear, concise directions and careful 
drawings are features of this book. 
79 Pages, 47 Illustrations. 



Price, n-^ 

BOOK DEPARTMENT 

Popular Science Monthly 

225 West 39th Street, 
New York City 




AT LOW 
COST 




DO 5 PLUMBING 
& HEATING 

Send for our his instructive 256 r — ™^ 
page well -bound Handy -Man J^-'<4mI 
Book Catalog. Evcrj' Home 
Owner. Contractor. Electrician, 
Farmer, Factory Manager, etc., 
needs it. Shows over 10.000 
Fixtures and Supplies in plumb- 
ing and heating at whole^tale. 
Shows how to save skilled 
labor, hard work and unneces- 
sary material by 

Oor New Cut-to-Fit Method 

This wonderful book helps you 
select and install the proper 
Plumbing, Water Supply Sys- 
tem. Hot Air. Water or Steam 
plant. Besides being our 
Wholesale Catalog it has many 
practical plans, diagrams, sket dies, elevations, etc.. 
showing how to do the work this newer, cut-to- 
fit way. Any handy man with a few tools can 
easily do his own installing with the aid of this 

New Handy-Man Book 

We have spared no eRort and 
have Koiif U) n Kreut expense 
to compile this valuable booh. 
With ecoriumy still a neces- 
sity. It would be unpatriotic 
to send this expensive book 
broadcast to non-intere8tcd 
portliss. Therefore, we requt^'t 
a temporju'y deposit for each 
copy of 2^*c which we refunfl 
<in flrat order, or we send our 
Bargain Bulletin FREE. 
Address Today 

Hartfin-Larin Company 

40 years at 
4526-36A C«tU(e Cnve ATenae 
Oicas* 

tSOO.OOO.OO fi/ants bekiitdottr 




Own Hair 




lime 

Ti-o\ible Free Trial Offer 

You can cut your own hair just as easy 
u.-? lirushing it, with the Cowan Ma-stor Harbcr 
Hair (.'iitl<.T. Marvelous new invention does 
away with tiresome waits in the barber uhop. 
fiives >tiu a perfect hair cut rij?ht in your own 
home. Saves vour time nud patience aaweH as 
the .'ost of haircuts. We'll take all the risk. 
Our free trial offer will show you beyond the 
Fhadow of a doubt that you can cut your own 
hair as well as any barber can cut it. A fininhtil 
hair cut just as you want it, in fifteen minutoa. 
Any time, any place, it's always ready for utie. 

COWAN 

Master Bapbcp 
HAIR CUTTER 

is scientifically correct. Maclo so any ono can uso 
it propiTly and Bet a ko(x1 hair cut on first trial. 
Hnir IS evenly tjiipert^. Won't shave nor split 
hairs, each hair cut ofF squarely. Ailjustublo 
for use as safety i razor. Conies packed in an 
attractive and convenient leatherette-covered 
metal case. Blndea of finest Swccdish steel, 
especially tempered nnd Kronnd. The Cowan 
Hair Cutter i.s made of the best materials and 
will last a life time. It Boon pays for itself. 
5O0O IN USE. Over GOOD satisfied users. But 

lliC rt nl liriMlf foryoU in toi- t Oliw r.tl (lur trinl oflir 
on.! I'KOVE IT TO VClim.-iliU'. WHYWAITT You II 
Lo cuttinK your I'wn hair in » y*ar or two anywa' ; 
rvorylKHly will-it will be the aci'i-pted tliinr. Tl « 
Cowan islbcru to nt.ny.-irrt ono and ravu moagy, lime 
anil puLicnco. FREf} 
Send no ntonoyl Just vour name 

X anil nd<]ri-»3 on u postal for tmr (roc 

^ A\ trial o'f.T. Voo t.-.ko ro ri-k nn.l ft-.- 

P, ^1^"" ^ sumo no oblinaUoi.. Soad TODAV. 

The Cowan Hair Cutter Co. 

Kansas City, Mo. 
Dept. 1 3 AtiKtt manui 




Boa Valuabh Ttdtao^lamlctl Rtclt$ Book 
Twentieth Century Book of 
Recipes, Formulas and Processes 

Editad by GARDNER D. HISCOX, M. E. 
Cloth, price postpaid S3.00; half morocco. $4.00. 
Populu Science Monthly, 225 W. 39th St., New York 



pressure. The metallic tank is return- 
able, and the cost of the gas very 
small. If coal-gas is used, it may be 
necessary to obtain a small force- 
pump to get sufficient pressure. A 
small valve should be inserted at one 
extremity of the envelope for purposes 
of inflation. 

In a dirigible of this size a high rate 
of speed is impossible, and for ordinary 
purposes undesirable. 

As shown in the accompanying 
illustration, the motor consists of two 
twisted rubber skeins fastened to a 
spruce nacelle. The nacelle, which 
should combine lightness with strength, 
is made from spruce, although other 
woods may be substituted. The na- 
celle is slotted throughout its entire 
length, as shown, to reduce its weight 
without unduly decreasing its strength. 
The thin guy-wires or threads should 
be strung as shown to afford the most 
efficient means of propulsion. 

The propellers may be fashioned 
from light wood or metal. They must 
be arranged one in front and one 
behind, both being securely fastened 
to the nacelle by a pair of aluminum 
guides. Since the actual speed of the 
dirigible has nothing to do with the- 
model sustaining itself in air, the pro- 
pellers should be large, though fight, 
and should revolve slowly. It is sug- 
gested that they be constructed of 
thin steel wire and varnished silk to 
secure maximum lightness. They must 
be of opposite pitch, and of the same 
weight and size. The bead bearings 
should be frequently oiled to reduce 
friction. 

As is the case when air resistance 
must be taken into account, all of the 
parts must be neatly and smoothly 
finished to give the most satisfactory 
results. — HERM.4N Neuhaus. 

One Way of Taming That 
Unwieldy Hose-Pipe 

THE storing of hose in shops to be 
used in emergency, presents a prob- 
lem to the tool- 
room man, ow- 
ing to its shape 
and bulk. In 
order to pro- 
vide a suitable 
storage place a 
rack, made as 
shown in the 
illustration is 
useful. The 
rack does not 
occupy much 
space and it ob- 
viates the old 
method of 
throwing the 
hose into a cor- 
ner. 

Each hose is 
provided with a 
strap. The hose 
it 
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For hanging hose-pipe 
overhead, this rack 
saves much floor space 



is coiled before 
is taken to the store-room, and 
strapped, this method making it an 
easy matter for the tool-room keeper 
to handle it. — J. R. Minter. 




Here's the sen- 
sation of the bi- 
cycle world, ^'ou 
never sa\\^ such 
graceful lines, suc h 
lascinating color 
rombittations.such luaK- 
nit'icent steel construc- 
lion. Sold under an abso- 
lute Fivf-Vear Gltarantrr. 
.\nd ju.1t think I The 
Ulack Beauty luis 

18 Exclusive Features 

— including Firestone Blue Non-Skid Tires; 
exclusive notched finger grips; distinctive 
"B-B" sprocket; etcci nickeled chain; 
motorbike saddle, pedals and braced 
tiandlebar; etc. — well, just send TODAY 
for our Bicycle Catalog — FREE — and 
rt-ad all alK)Ut the marvelous Black Beauty. 
20 styles/ Choose any one. 

Repair Kit^TooI Case and Stand Free 

Don't buy an ordinarj' wliccl, when you 
can get the Black Beauty. .\nd for less 
money ! Wholesale price ; factory direct — 
no middlemen'? profit. See the wheel be- 
fore pavinff a cent. VVc ship at our own 
risk. WE PAY ALL FREIGHT. Keep it, 
"r return at our expense. 
Months to pay — only a small 
deposit on acceptance, then 
?l a week (or S5 a month). 
Six months' accident insur- 
<ince free. 



BE OUR 
AGENT, 
WRITE 



^IIMHRIFQ Don't buy tfrea.hunps. horns. 
OUtii^IxlUO saddles, parta. a!ipplU>s. etc.. 
iintU you sec our fiu'lory piict^. ri»8ltlvely 
ihe lowest in the country. 

Write for .'Sundries Catalog. 

HAVERFORD CYCLE CO. 

l,E tal'Usheil 2,1 years) 
Dept. G-58 Philadelphia, Pa. 
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EARN $35 TO $100 
PER WEEK 

As a Mechanical Draftsman 

Thousands of Men Wanted 

You can learn Mechanical Drawing 
at home in your spare time through 
our practical Home Study Course and 
fiualify for Big Pay. We have placed 
hundreds of our students in good pay- 
ing positions. Government depart- 
ments and private concerns are con- 
tinually calling upon us for our grad- 
uates. 

Become a Chief Draftsman 

and get to the very lop in this well-established 
and rapidly growing profession. The train- 
ing given by the Columbia School of Drafting 
will give you just the knowledge you need 
to make good as a Chief Draftsman. \o 
previous training iy ncces-sary. You can 
begin our course now an<l make rapid progress 
from the start under the Personal Instruction 
of the President of the School, Mr. Claflin, 
by mail. His carefully prepared lessons and 
personal letters of advice make each step easy 
and interesting. 

Draftsmen Now Getting s35 to $100 a 
Week 

with big chances for Ix tter pay as the demand 
grows. All big engineering, construction and 
manufacturing projects must first go through 
the drafting room l>efore the workmen can 
commence. All such enterprises depend upon 
large numbers of draftsmen. Salaries are 
advancing steadily. 

Drawing Outfit Free With Our Course 

.As soon as you enroll you will be sent our 
drawing outfit for your own use throughout 
the course. This entire outfit will \k yours 
to keep. You are not obliged to return 
it after completing the course. 

Not Only a Correspondence School 

The Columbia School of Drafting is pr<)l)a- 
bly the largest residence school in the country, 
specializing in the training of professional 
Draftsmen. Our Home Study Courses are 
an extension of the same instruction as given 
locally. 

Illustrated Catalog FREE 

Simply fill in the coujion below, return it 
to us and we will send you free a copy of 
our illustrated catalog which tells all alxjul 
our practical Home Study Course and how 
you may secure our instructions at once on 
easy terms so as to quickly tjualify for one 
of the big positions open. 

Send This Coupon Today 



COLUMBIA SCHOOL OF DRAFTING. 
Dept. 981, 14th and T Sis., Washington, D. C. 

Without obligation to- me, please send me your 11- 
histrated Catalog and tell how I may secure your prac- 
tical training in Drafting and your help in securing a 
position as Draftsman. 



A Band-Saw Filing-Bench for Wood- Workers 

Made from material found about the shop, it 
is easily constructed and inexpensive to build 



THE band-saw filing device de- 
scribed here may be built from 
material usually found in most wood- 
working establishments. Its superior- 
ity over others of similar types lies in 
the length of the vise jaws, which per- 
mit the saw to be filed with fewer stops 
for changes than would be possible with 
a shorter vise, and the ease with which 
a suitable tension may be maintained 
upon a saw that is being filed or that is 
moved to bring another part of the 
blade into the vise. 

A stout bench, not more than 3 ft. 
high, with a top at least l^i-in. thick, 
should be built; if the top is 2 ft. wide 
and 10 ft. long it will be ample for the 
filing of any band-saws commonly 
used. The jaws of the vise should be 
4 ft. long, or more if there is no likeli- 



This will allow for the spring of the 
wood in setting the jaws together with 
a saw between them. 

The js'^n. setting-up bolts, E, 
should now be put in and their heads 
sunk flush with the back side of the 
rigid jaw. The hole in this jaw, 
through which the bolt passes, should 
fit the bolt closely, but the hole in the 
swinging jaw should be }4 in., which 
will allow play enough to permit a saw 
to be put in place. The bolts should be 
put in, a washer and lever or thumb- 
nut put on, the jaws forced together, 
and their upper edges jointed until 
they coincide. 

Both jaws should now be removed 
and rabbeted to receive a piece of 
iron or steel about 3/16 in. thick and 
wide upon the inside of each 
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A bench of this sort will be found invaluable in the wood-working shop 



hood of a saw being so short that a 
longer jaw would be a disadvantage. 

Extraordinary Firmness of the Vise 

The jaws should be made of hard 
wood — seasoned maple preferably. The 
back jaw. A, should be by 4% in. 
and the front jaw B, 13-2 by 4^-in. 

The face of the back jaw should 
be planed perfectly straight, while the 
front jaw should be slightly convex, 
so that when the two jaws are placed 
together the middles will touch when 
the ends are open i in. or less. If the 
variation is made upon a true curve 
it will insure a perfect grip of the vise 
upon the saw. The tops of both 
jaws should be beveled about 30°, 
as indicated. 

It may seem that the size of the jaws 
is exaggerated, but one who has been 
accustomed to a vise of half the length, 
which yields or vibrates from the 
pressure of the file, will be pleased 
with the firmness of this vise. The 
back or rigid jaw should be bolted 
to the ^ench-top by % in. bolts, as 
shown at C of section A. The front 
or swinging ja\\' should be hung with 
hinges at D, so that the lower edge 
will be open about 3, 16 in. when the 
upper edge is in perfect contact. 
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jaw, as indicated at F of the section 
A. Each should be flush with the 
face "of its jaw, and project about 
^ g-in. above the beveled top, to allow 
for straightening and for the wear 
of filing. The irons should be fastened 
in their places by fiat-headed screws 
counter-sunk flush. A number of 
^8-in holes may be bored at G to re- 
ceive stiff spiral springs to force the 
jaws open when the lever nuts have 
been loosened to release the saw. 

Placing the Jaws Permanently 

The jaws should now be put in their 
places permanently. The vises should 
be closed, and the edges of the pieces 
of iron, F, be filed straight and made 
to coincide perfectly, and of practi- 
cally the same bevel as the tops of the 
jaws, though projecting a little above 
them. 

The runs H, the travelers K, and 
the head-blocks 7 should be fastened 
with screws to the bench-top, with 
their common center line 10 in. from 
the line of the face of the rigid jaw, 
which should be flush with the edge 
of the bench. The travelers and the 
head-blocks must run easily, but not 
loosely, and the latter may be fastened 
rigidly by means of holes through them 



to coincide with others bored in the 
bench-top, as indicated at M, through 
which pins or bolts, N, may be 
dropped. 

The pin-blocks O should be fastened 
with screws and glue upon the head- 
block, and the screw-block P fastened 
by the same method upon the travelers. 
The screws and screw-blocks may be 
made from the screw-jaw of a hand- 
screw if a tap and die are not avail- 
able. 

It may be necessary to chamfer the 
inside edges of the runs to permit 
the turning of the screw without bruis- 
ing the knuckles. A 5^-in. dowel-pin 
at R may be bored into the handle of 
each screw, passed through the pin- 
block, and held in place by a pin or 
split key at S, which will connect the 
head-block and follower so they can 
be moved simultaneously in either 
direction. 

Regulating Tension of Band-Saw 

When the head-blocks are held 
firmly by bolts N, the turning of the 
screws T will move the wheels U 
endways of the bench, and govern 
the tension of the band-saw being 
filed. The wheels are each made of 
two circles, one 1^^ in. thick and 20 in. 
in diameter, and the other J s in. thick 
and 22 in. in diameter. These are 
placed as indicated, with the grain 
crossed, and fastened together with 
screws. 

A hole 1 in. in diameter is bored in 
the center of each wheel to fit over the 
pin, V, which should be made of hard 
wood (maple or hickory), and fast- 
ened to the follower about 8 in. from 
the end by a ''s-in. bolt at II', which 
extends from the bottom of the fol- 
lower lengthwise of the pin, and is 
tightened at the top of the latter by 
a nut. If the washer A' is removed, 
the wheel may be lowered the thick- 
ness of the washer which will permit 
a wider saw to be placed upon the 
wheels. 

Deplh-Gage Musi Be Accurate 

The depth-gage BX, which governs 
the projection of the teeth above the 
edge of the jaws, may be made from 
a piece of J s-in. iron in which slots 
are drilled and filed as indicated. 
By means of these the gage may move 
up or down, its position being con- 
trolled by a round-headed screw at 
y. The bottom slot should move 
freely over the shank of a convenient- 
sized spike under its head, or an iron 
pin which has been cut to a suitable 
length and driven into each end of the 
back jaw of the vise at Z to keep the 
gage upright. 

The gage may be adjusted to keep 
the band-saw at just the right height 
in the vise jaws, by the screw Y , and 
setting it up to hold the gage in place. 
If the pin V and the edges of the 
runs H are waxed occasional'''' "'he 
friction will be reduced to a mini- 
mum. — Charles A. King. 



The Field ^ 
of Dishonor 

SHE had never seen a highwayman before. This one had on army officer's 
hoots and the manners of a gentleman. She laughed and told him so. 
But it was serious business for him. He faced death, prison, disgrace. It is 
a story so startling and curious with its tangle of romance and adventure — 
with its daring, thrilling climax — that it could only be told by 
•\ that maker of romance — 

RICHARD riAVI^i 
HARDING LJJt^ V lO 

_ W'hfllur it l)c the blinding heat of an African desert — a lonesome 
island in the I'acilic — or the deep myster>' of a I^ondon fog — Uavis always 
had a breathless stor>' to tell. He knew that Romance was not dead. 
, ' No man ever knew so many different kinds of people. No man ever visited 
%/ so many strange lands or saw so many wars in so many different places. 

^ Theodore Roosevelt said: "His heart flamed against cruelty and in- 

justice. His writings form a text-book of Americanism which all our people 
^ would do well to read at the present time." 

P* D P* America in the War 

^ 5 VOLUMES 

that tell the whole fXory of our glorious part in the World War — of how 
America Itirncd the tide and brought to the Allies a noble victory and the 
greatest peace the world has e\er known. 

WHY WE WENT TO WAR. by Christian Gauss 
HOW WE WENT TO WAR, by Nelson Lloyd > 
THE VANGUARD OF AMERICAN VOLUNTEERS, ^ 

by Edwin W. Morse ^ 
OUR ARMY AT THE FRONT, by Heywood Broun ✓ 
OUR NAVY IN THE WAR, by Lawrence Perry / 
Vou can find out in these five splendid volumes — not vaguely / 
0Hltl0 and in a general way, but fully, rom[)Ietely, defmitely the whole ^ 

-L ' 'a story of our glorious achievements in the war — a story no » 

patriotic .American can afford to be without. Chas. 

_ i.» n. ' Scribner's Sons, 

Don t Miss this Low Price / sy? Fifth Avenue, 

^ New York 

fftarjiS There are only a few days left at this low price. On April ^ 

IfHlH 7th the price Eoes up, .And this is why: We have to pay so y coSpt.'Jtit'^r ffiffi." ra'nli 

mucli for paper, for bindins — even for ink. that we had to do ' in 12 volumes. Ai»<, 

one of two things — make poorer books or rai«' the price. / ■■ wnviTn'rh-VS''^ "m^^^ 

The first will not do; so the price must CO up. But you * If thcao b(.oks are n..l juilinfa^tory i 

can still have the low price if you are prompt ^ ,„"„'^"'i;;:^";toVrI'^':iV,',;7dV" 

All coiijions post-niarked on or before miclnight of April X &oc BtoQcvand yi » moaUi rwr 17 moauu. 
7th Rct the present low price. Don't wait and miss this ' 
chance. Mull your coupon (or ^ iHtmpiccoset for exiuni- / - 

naiiOD and the America in the War. l-tee toda^. ' rgame 

gH||,~ CHARLES SCRIBNER'S SONS/'' '^"""^ 

^^^V 597 Fifth Avenue, New York ✓ Oeeupatlon . . . PJ3.M •4-ls 

IJ7 Copyrighted material 
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Own and Play 
Your Favorite 
Musical Instrument 

It's a pleasure you shouldn't forego 
Lyon £s? Healy, makers of world- 
standard musical instruments for 
over half a century, would like to 
tell how easy it is to play and to 
own the one of your choice. 

Send For All Details 
Handy Request Below 

Your name, address and a little check- 
mark on the convenient Request will 
brinji;, free, the information you want. 
Send it to music headquarters today. 

Leadinli Music Stores Sell 
Lyon & H*-\:ly Instruments 

Lyon & Healy 

Everything Knov^m in Music 

55-74 Jackson Boulevard 
CHICAGO 



llilBlllliHililil 

H Lyon ^ Healy* 55'74 Jackson Blvd., Chicago 

■ Send me without charge or slightest obligation a cata- 
log* details of purchase plan, etc.* on instrument I 
have checked herewith: 

^1 Name _. 

I Address 

^ I might later iavcM» In all, about $ _ _ 



i Cornet 

U Violin 

□ Saxophone 

□ Mandolin 

I ' Guitar 



lliilll 

G Irish Harp 
n Banjo 
r Ukulele 
□ Trombone 
[Tj French Horn 




SAVE 25% to 60 



Equal 

Sarsaln Book and Catalog 



*,n sliKhtly usrd 
GRAFLEX-KOO AKS 

CHmrrmK wA LensPd of ovrrjr drscripti 
Write now for 

Fro* Bar 

Jiffhtly \i^t'i\ unci iH-w parnt?nt!i and •luppli 

Soods sold on >0 dayt* Fr*e Trial. Money 
if not saciafled. You take no chances 
dealing with us. We have br-rn in tK« photo- 
eratilitc biisiiie!(<i oter 16 yearn. Writ« now* 

CENTRAL CAMERA CO. 
0«pt*S4. 124 S. Wabash Av«.. CHICACO 




Print Yo^r Own 

cards, circulars, labels, tags, menus 

book, paper, Prfs> StJ. Larcer S2II. Job 
Press SbT.up. CUTH KXPKNSKS I> HALF. 
— — SMALL OUTLAY. FavH for 
itself In short time. Will last 
for years. P^asy to uw, printed 
rules Kent. Print for othorB, 
Bia PKOFIT. Write fa.tory 
TODAY for preifs catalog, 
TYPK. cards, paper. 

m nEtt CO.. Ml, lerMu, e«tt 



This is Richard A. Oldham 

' Mr. Oldham was tclctrraph operator for the Illinois Central 1 
_ ' Railroad for twenty years. He m firty-cittht years old. Darmy 
all those twenty years, he drew Iho customary monthly salary M - ^ 
, telegraph operator— no mort^no lew. tino day ho read one of myadTO- 
r tisemeitsand the poasibilitiesof maliinKmoney in the AutoTircRepitirBamn^ I 
In a few weeks he had purchased nr.d i nstiilled a Haywood outfit, and WM doiiw 1 
bos ines. for himself. Ho was His Own Bou. A short t.mo h° ™f J" '^t I 
hi° income in four months was 83 much as It had been in Iwo and One-Half yeara | 
as Telegraph Operator. 



You men who have been left at home— who arc beyond the draft age, ^nfi """IffJ? "J 

he burdens left l.ehiiid by others. Oldham is a living example of what can TJl«" fj« 

day— punctures and blov Snmethinir noinir 

Ivanciag to prohibitive pri 

YOU MEN 



mni mimon tires in use every day— punctures _Bnd blovy outs are common. Sometlung_going 
vnong all the time. New tirea advancing to prohibitive prices. Owners forced to hava their old 
tires njted. " ^ 

b^yV/d^raaS^fWi'sM?'?^^^^^^ 

•llSr« future is secure. It a man 68 years old can make the success Oldham nas— you can. A. 
I l,.v. a biK Int.re.tins book to yoa— book .bout llro.-it tell, all •^!'? <'>™ji °7 'Vj^^^^^ 

j?OTc«^:r.^S.-"u!"o"^i'ai.S"fi'."^^^ 

r«n ilii fliMi 'o S4('0t) a year m cou.-wrvatiwe. ... ▼ Haywood TIfO « ftoai^* 

SS,' l!S •'siiiVrf th" MiiiVl Mkchiiil." lb«e i/. bi» opportunity awutuur you. # y„„r l.,.ok ..o H.twoo,) T,r. R.- 

S.-,n th. coupon and mail it today, or .end a post eori or UtUnr ^^yC'iSr.Vr ™teX'"i°c: 

M. HAYWOOD. Pre.ident /.S'i.^^ii."' '™ ^ 

79 4 C»pitol Avt., ImliiiiapolU, Ii kI. ♦ 

wm^^^^^^mma^^^mi^m^mmm^Addrect 



How to Lace Leather Belts 
Effectively 

IN a laced belt, it is important that 
the ends of the belt be held securely 
in alignment, that the lacing pass 
quietly over the pulleys, and that the 
lace be not subjected to unnecessary 
wear. The ends of the belt should 
be cut squarely, of course, and the 
holes punched in each end should 
be as small as possible, and located 
exactly opposite each other; but much 
depends on the system of lacing that 
is adopted. 

There are two important conditions 
that should be met by any good sys- 
tem of lacing driving belts. First, 
on the face of the belt — that is, on 
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Haywood Tire t Eqnipintnt Co., 
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Many methods are used for lacing belts; but 
these are two of the most practical ones 

the side of the belt that runs next to the 
pulleys— the lacing should lie smoothly 
in the direction of the belt movement; 
all crossing in a diagonal direction must 
be done on the back of the belt. Sec- 
ond, there should be the same number 
of "tucks," or piles, of the lace on 
the face of the belt, between each 
adjacent pair of holes. 

Occasionally mechanics adopt a 
"pet" system of belt lacing, but there 
are two well known systems that are 
considered very effective. The method 
illustrated in Fig. 1, in which (a) 
shows the face and {b) the back of the 
belt, is commonly employed for nar- 
row belts, especially those consisting 
of a single thickness of hide. 

A single row of holes is punched in 
each end of the belt, and the lace is 
first drawn up through o. Fig. 1 (a), 
and down through h. It is then passed 
twice through the holes r and d, 
through a and h, twice through e and 
/, and up through a. 

With a flat-bladed awl or the small 
blade of a pocket-knife, a transverse 
incision is now made at y, and the end 
of the belt lace secured by being 
drawn through to the back of the 
belt, a small nick, or barb, being made 
in the side of the lace to prevent 
pulling out. The other end of the lace 
is brought up through h, and fastened 
at h in a similar manner. In thia 
system there are two thicknesses of the 
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lace on the face of the belt, between 
each pair of holes. 

The method of lacing a belt shown 
in Fig. 2 (a) and (6) should be used for 
belts wider than 3J^2-in., or for double 
belts consisting of two thicknesses 
of the hide cemented together. In 
this case, two rows of holes are punched 
as shown, and the lace is first passed 
down through the hole a Fig. 2 (a), 
and then through the various holes 
in the following order: b, c, d, e, f, g, 
d, e, b, c, h, a, i, j, k, I, m, n, k, I, i, j, 
h, a, h. 

After being brought up through h, 
the end of the lace is fastened at o, 
as in the previous instance. The 
first end of the lace is drawn through 
to the back of the belt and fastened 
at p. In this case, there are two 
thicknesses of the lace on the face of 
the belt in each instance; but some- 
times the last movements from h 
to a and from a to h are omitted, in 
which case the center holes only carry 
one thickness of lace on the face, 
which, however, is unimportant in 
this instance.— C. J. Brickett. 

To Make a Saw-Horse 
Stand Level 

ANY saw-horse or table that rests 
unevenly upon three legs is an- 
noying to a degree entirely out of 
proportion to the ease with which the 
trouble may be remedied. One method 
is to find out which leg of the saw-horse 
or table is too long, and to cut it off 
by guess. Perhaps this may effect 
a cure and perhaps not; but the simple 
method described here will do so with 
certainty. 




Usually the saw-horse will be found 
in a wabbly condition and few know 
just how to make it stand solidly 

Turn the table or horse upside-down 
upon the floor, as shown in the sketch, 
and measure the height desired, or 
measure the shortest leg upon a stick 
held perpendicularly to the floor, as at 

A. Transfer the same distance to 

B, C, and D by holding the stick in 
the same position at each leg, being 
careful not to press down upon either 
leg when the mark is made. With a 
straight-edge mark from A to B, 
B to C, etc., and saw to the lines thus 
obtained. If the work has been done 
with reasonable accuracy, and the 
floor is straight, the saw-horse or table 
will stand firmlv. — Charles A. King. 




^95 An Hour! 

"Every hour I spent on my I. C. S. Course has been 
worth $95 to me ! My position, my $5,000 a year income, 
my home, my family's happiness — I owe it all to my 
spare time training with the International Correspond- 
ence Schools ! " 

Every mail brings letters from some of the two million I. C. S. students tell- 
ing of promotions or increases in salary as the rewards of spare time study. 

What are you doing with the hours after supper? Can you afford to let 
them slip by unimproved when you 



can easily make them mean so much ? 

For 27 years men in offices, stores, 
shops, factories, mines, railroads — 
in every line of technical and com- 
mercial work— have been winning 
promotion and increased salaries 
through the I. C.S. Over 100,000 men 
and women are getting ready right 
now in the same way for the better 
jobs ahead ! 

Your Chance is Here! 

No matter where you live, the I. C. S. will 
come to you. No matter what your handi- 
caps, or how small your means, we have a 
plan to meet your circumstances. No mat- 
ter how limited your previous education, 
the simply written, wonderfully illustrated 
I. C. S. textbooks make it easy to learn. No 
matter what career you may choose, some 
one of our 280 Courses will surely suit 
your needs. 

One hour a day spent with the I. C. S. 
will prepare you for the position you want 
in the work you like best Yes, it will ! Put 
it up to as to prove it. Mark and mail this 
coupon now I 



J— vtkah out Mme^— — _ — — . 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

I BOX 7629, SCRANTON, PA. 

I Explain, without obllKatlns me, how lean qualify for 
^ the position, or in the subject. b€j<trr which I mark X. 



ELECTIlICili EHOINKFK 
hlfptrle lirbtlnc ud lt;i. 
Electric Wiring 
Teletcraph Engineer 
Telephone Work 
MKrtUMCAL KNGINERK 

Mkrhlnn I<)bop I'raeUc* 
Toolmaker 
Ga» Engine Operalinff 
CIVIL ENCilNEER 
SiirTfTliiir Bud MkppIiik 
MINE FOttKUAV or F.NfJ'lt 
HTATKt.NAUY E.NtilliKEU 
Marine Engineer 
Ship Draftsman 
ARCHITECT 
(^ntrsrlor and Hnl1d«r 
Arrhltcipdiral DrRfUHkn 
Concrete Builder 
Structural Engineer 
rM'MltlNU AND IIKATIMtJ 
2 Sheet Metal Worker 
J T^ttUo 0*»ra»cror Snpt. 
J CHEMIST 



Name. 



□ sal; 

J ADV 
n Win* 

^Shov. .. 

"Hsign rainier 
HKailroad Trail 
iILLUSTKATl 



ALESMANSHIP 
VERTISING 
indow Trimmer 
JShow Card Writer 

ralnman 

HATING 
Cartooning 
BOOKKEEPER 
S(f norraphnr and Tjrlat 
Ceri. Pub. Accountaal 
IK.M-FIC MANAGER 
Kflilway Accountant 
Commercial Law 
(;OOI> ENGLISH 
Teacher 

rommon Sfhool Sablaeti 
MalhematIc* 

L_ CIVIL SERVICE 
J Railway Mall Clerk 
nAnOMnilll.K OPEBATMti 
□ *nro lUpal _ 

flpaabb 
lUllM 



B Navigation IT 
AtiKiri i.intR |r 

Ul'oxltrr UaUlaglC 



Present 
Occupation- 
Street 
and No 



Caitadiana may artui this coupon to 
In$ematUmat Vorrtspondence SchooU, MvntreaL Canada. 



BOYS! Big Money! 
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Learn ^ , 

ELECTRltlTY 

Let the I. C. S. help yoa. Choose the work yoa 
like best in the coupon, then mark and mail it to- 
day. This doesn't obligate you in the least, and it 

will bring you information that will start you on a Name 

successful career. This is your chance. Don't let it 

slip by. Mark and mail this coupon now. Address- 

W9 



There is a wonderful opportunity rinht now for 
boys who like electricity. Boys who are ambitious 
and will train themselves in spare time can step 
into positions just as eoon as they are ready. GoC'd 
salaries are offered to start with splendid chances 
for rapid promotion. 

For 27 years the International Correspondence 
Schools have been traininir boys for success in 
electricity and over 200 other subjects. They will 
help you prepare right at home for a position in 
the line of electrical work you like best— or in any 
other work that appeals to you. Thousands of boys, 
through I. C. S. training, have stepped into fine 
jobs, but never were opportunities so in*eat as now. 

INTTRNATrONAL''coVRVsPONOENCE SCHOOLS 

Box 7631, Scranton, P>. 
ExplainfulIyaboutyourCoursein the. ubject market] Xt 



Im.fCTRirAI. F.SBIS'R 
ELECTRICIAN 
F.LKCTUIC « IHIXl 
'KLKCTHir IJiaiTtNR 
KLFrTKIO RV. WOKK 
KltCTRIClL niUFTSSI 
FLKC, HAril, llFShJ^-R 
iTELEfiKAPlI EXPERT 



□Telephone W orkiniUVKlirS-a 
JHffhanlril f ntln'f JROOKIi'l-a 
'>Ufb.niral Ilr.tfj Q'^teDeffrap'y 
riTll Eatrluei^rlDe Oiill Srrrlee 
IStatlun.rv Enrin'r _lUTOMOH^ 
IMlDtnr Entrlnefr'r .SbipDraft'v 
URCIIITMTIIRE .THEMISTR* 
ircblteet'l Draftlnc VjFannlng 
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RADIO AMATEURS 

Unusual Bargains because of 
Cancelled Government Contracts 

Small variable 
air condenser 90*', 
plates of alumi- 
num, rigid con- 
struction, capacity 
.0005 mf. Can be 
used one in pri- 
mary and one 
in secondary for 
varying capacity. 
Not a cheap 
stamped grade of 
condenser, usually 
sold for amateur 
use, and which are 
selling for more 
than the price of 
this one. Complete with knob, scale and #j 
pointer, ready to mount on panel, . .each ^•vU 

Galena crystal 
detector units 
complete. Crys- 
tal of guaran- 
teed sensitivity 
mounted inside 
weather proof 
cage. Equipped 
with knob and 
contact sprine 
mounted on nii- 
carta base with 
binding posts. 
Close reRuIation 
and wide range of 
adjustment, vari- 
able pressure. Of 
*i t workmsnsliip. 
Cr>-sial dclcctors li- 
ceiisttl untler p-nlenls 
oi ihr » irHMt Si>^ci- 
alt>' App-iraius Com- 
pany ot Bos- ^ OA 

a, $1-80 

Guaranteed Galena Crystals, everytliing for 
Coils. Switrhes. Knobs. Resistances — Insulating 
Materials. Condenser Plates and Paris. Litzen- 
draht and Magnet Wire;!. Contact Points. Head Bands. 

De Forest Radio Tel. & Tel. Co. 

1391 Sedgwick Avenue, New York City 
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. »WAY UNDER MANU- 
FACTURER'S PRICE! 



Over 
100,000 
Underwoods 
Sold to U.S. Govt. 

That mnltL'S rebuilt Vn- 
dcrwoods scarce. So— ape fi k 
Quirk for youni. Guaran 
tt-fd far 5 years. You iz-^i 
rent, Iniy on easy term.'*, 
cure ca-uh discount or vn.--'. 
earn one thr"iii.-h fij;( " / 
plan; no cunvasaiiiu. A^K 
for OiTiT No. 77 
TYPEWRITER EMPORIUM 
34-36 Lake St 
CHICAGO. I Li.. 

OR BUY 



Gii-nuinc. visihlo writinfr Un- 
(Itrwoods— rtlniilt in our fac- 
tory, with Back Sra<*pr.Tabu- 
lulur. Liitorul Guide. Slcncil 
Attaehmi-nt.2-polor Ribbon, 
WiiUTproof CoviTund Spe- 
cial Touch Typewrit inK 
G'tide Koolc Bvnt on JO 
Vii v.f'K'tfrna/. Write. 
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KEROSENE 

F NCINES 

Siartf Fasy !n any weather. Pullflteady. 

— i Carry bipr overload. All Bi7.e9 

■nd styles. Vi H-P. to 22 II-P. 90 Day*' Trial, 
Money Back Cuarantoa. Prompt shipmeDt. 

Mj»wu M^Smn Write for proaent money aavioff 
WMf rrtcm ^^^^ ^^^^ ^^^^ ^^^^^ 

all yoa want to know about cnsnncs. Write today. 

OHAWA MFG. CO. i^^SIs:'^ 



MoloRS 




Itoutllu (ntni Itjiikruplcy Slfwrk 



l$18-.59 



cms. H. NHSin - wni m ■ hntiii. Pi 



A Handy Turning Tool Set 
for Machinists 

GRAVERS, particularly the square 
gravers, are generally well known 
and universally used. Still there are 
some things about them that are not so 
well known, such as their correct form, 
proper angles, and the best and most 
effective way of using them. 

A properly used graver, round or 
square, will turn off a chip five or six 
inches long, turning cold rolled steel; 
but if the tool has been made without 
regard to angles, and is carelessly 
used, the metal will be removed in 
small, broken chips, and the finished 
job will be more or less irregular and 
rough. 

The round graver is made from an 
old. file which has been ground smooth 
and the end cut off at a point that will 
give a diameter of about 5 16 of an 
inch, this size proving to be the best 
for an all-around general tool. The 
32-degree angle has been determined 
by experiment. When the handle of 
the tool is depressed about twenty- 
five degrees it will give the most 
efficient rake and still have a proper 
clearance. 

These angles give a very satisfactory 
cutting edge to the tool, and when the 
tool is in use the angles may be varied 
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For purposes of economy old files may 
be used to good advantage in this way 



by raising or lowering the handle, as 
the exigencies of the work require. 

Always remember that a very light 
pressure is required to make the tool 
cut, and that it should never be 
forced. 

The round graver is the best for 
roughing out work, since it will cut 
faster and is much more convenient 
than the square graver, which is better 
suited for finishing, and for facing, 
shouldering, and so forth. 

Fig. 4 shows a few uses of the graver. 
Very little experience is necessary 
to make one proficient in the use of 
these tools and they can be used for 
practically any of the above-men- 
tioned operations successfully by the 
amateur, or experienced machinist as 
well. — J. R. Murphy. 
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Bench Lathe 




A Good Wood Lathe for Small Work 



Hardwood bed; overall, 22". Uetwecn centers, 15*. 
Swing. 6*. 

Machined tail stock and head. One screw head, one 
3-point head. Adjustable tool rest. Weight. 20 lbs. 
crated. Terms, cash with order. 

DEWING & PENDLETON 



150 Poat Street 



San Franciaco, Cal. 



Our INDICATING CALIPERS 




Price $6.S0 



finely m.ide. and of 
theBlmplctit eonHtmo- 
tion. Accuracy, 
quirk adj list men t and 
easy reading arc In- 
corporutctl tn tbia 
tnol An indicator 
hand mounted on a 
pinion is actuated by 
n Reared Bc-Kement; a 
coiled spring draws 
the point.*' loRether; 
adjustment is pro- 
vided for wear of 
parts: tool la set to 
flcwlred nieasnrement 
by lockine screw: ball 
henrinna effect an eaay 
movement : used In 
o'ne hand, leaves 
other for holding of 
work. 

ladiealias CAUPERS 

mre m tool of vny wide ap- 
pf«l. Are u«ed by: M«- 
chanirH, Artiiwns.Crsfts. 
men. and Amatt^ora. 
tnitintins Calipers an 
Tnade in two i-apaHtfeii; 
Cmiiiialed In lOOthn Inchea. 
S«-i>le enlarges tt)r«e timea. 



S' GraifuaTril in Mth inchea. 
Scale cnlarir^ two limes. 

Semi for fnlii'T or make inquiry thru local dei 
Manufactured exctusivfly by the 
IMDICATIWQ CALIPgRS CO.. BO»D Caal 191h Street, Hmw YOfll 



"I Would Not Part 
with it for $10,000" 

So writes an enthusiastic, grateful cus- 
tomer. In like manner testily over 
ino.OOO people who have worn it. 
Conserve your body and life first. 

The Natural 
Body Brace 

Ovorcomos WEAKNESS and 
ORGANIC AILMENTS of 
WOMEN and MEN. De- 
velops erect, graceful figure. 

Bringa restful relief, comfort, 
ability to do tilings, health and 
strength. 

Wear' 1 1 30 Days Free at Our Expense 

Ixies away with the strain and pain of ntandtng and 
walking: replaces and supiMirt" iiiisplared Internal orgnns?; 
retlucra enlarged abdomen straighteiLs and ^Ircnylhena the 
haek: correela stooping •shoulders; develoiw lunps. ehest and 
bust- rellevei haekache. eurvaturea. ni rvousncss, ruptures, 
constipation. Comfortal'le and easy to wear. 

Keep Yourself Fit 

Write tod:iy for inustr.-ite<] l)noklet. measurcmeot blaok, 
etc., and read our very hherul proposition. 

HOWARD C. RASH, Pres. 
NATURAL BODY BRACE CO.. Ul Rish Mfct. SAUHA. tAWSAS 





Perfect hearing t3 now being re- 
Btored in every condition of deaf- 
ness or defective hearing from 
causes such as Catarriial Deaf- 
ness, Relaxed or Sunken Drums, 
Thiclcened Drums, Roaring and 
Hissing Sounds, Perforated, 
Wholly or Partially Destroyed 
. Drums.DiscIiargc from Ears, etc 

Wilson Common-Sense Ear Drums 

"Utile Wireless Phones for the Ears" require no 
medicine but effectively replace what is lacking or 
defective in the natural ear drums. They are simple 
devices, which the wearer easily fits into the ears 
where they are invisible. Soft, safe and comfortable. 

Write today for our 168 page FREE book on DEAF- 
NESS, giving you full particulars and testimonials. 

Wa^ON EAR DRUM CO„ Incorporated 
787 'nter-Southera Bldg. LOUISVILLE. Kl^ 

ELECTRICITY MADE SIMPLE 

A book devoid of technicalities. Simple, plain and 
iinder>tRndable. ?I (V) Postpaid. 

POPULAR SCIENCE MONTHLY 

225 West 39th Stre«t New York 



Apm, 1919 



Build Your Own 
Grandfather's Clock 

with our help 

We furnish blue prints, fin- 
ithins material and instruc- 
tioru. Buy the works, dial, 
weights and pendulum from 
us at surprisingly low 
prices. You make a fine 
profit building artistic 
clocks for your friends. 

Complatc Work* S^.Wt 

Whtrt uith eMnw* at aUpriat 

Ask fur allndive Free Oler 

CLOCK COMPANY 

1663 Ruffteir St. 
PhiUdelphia, Pa. 




Genaine Armstrong Stocks and Dies 

Have Yott a Set in Your Kit? 



Some of the advantages of Genuine ARM- 
STRONG Stocks and Dies: 

They can be adjusted to the variations in the 
size of fittings, 

Resultsare accomplished with Icssworkandtime. 

The Dies are interc hangeable in the stocks and 
they can be shar pened without drawing the temper. 

Our catalog tells the rest of this interesting 
story; send for it tO'day. 

THE ARMSTRONG MFG. CO. 

337 Knowlton Street - Bridgeport, Conn. 



NOT TOYS BUT 
REAL APPARATUS 

The same as used by operating companies. 
You liad better send your order immediatelv to 
insure prompt delivery, as this equipment will 
not last long at these prices. 

llO-VnIt Hand G«n«rstors, 3 bars each $3'00 

" 4 bur* wach *.00 

•' *• " B or 6 ban each 5.00 

Telephone Trannmi Iters, with artiu, etich ,75 

Uoiid tlrurers rnmplvtc with hm\\». Mch .50 

Telephone Itecfivera. each . . . -75 

tkindenBtfrs, 1-2 lo 2 M. F. «ach . .50 

InHuctitin KAtiU. each .... ..50 

Belays, each . , . . ■ l-SO 

R^pcutinu CoilH. «i>ch .... 2.00 

Keal (k>mplete B. Wall type Telephonea 4.50 

SUithtly uflod dry eelia. p«r dcoon . 1.25 

ELECTRICAL SPECIALTY COMPANY 

Dept. S. 128 So. 11th St., Philadelphia, Pa. 
Dept. S, 48-50 So. Front St., Columbus, Ohio 



THE BOY EI.ECrRIClAN. Pop lar Plana ol Klectrlcal 
Appiiratiifl lor Work and Play with an Kxplaniitlon of iho 
Principles ol Everv-day Eleclrkllv. $2.00 Postpaid. 

Popular Science Monthly. 225 W. 39th Street, New York 

rLEARN TELEGRAPHY-i 

athomclnshoni-^l iHK><lblc lime. Morse 
Sl.ii.'-'''- OMNIGRAPH AUTO- 
MATIC Transmitter, cunnrcuxi 

with .'inund.r or Buzjer. (wnd. you 

TmrH.nHVi at ntiy ai>t.U. jiinl m cx- 

OMNIGRAPH MFG. CO. 

H-H Cimaidt St.. Nn Virk 





TOOL CASES 

for 

Machinists and Tooltnakers 

Write for our booklet nhowine the 
bcBt built ■tw) uiost pmrticBl selec- 
tion of To».l Caup!. on the market. 
We ship liirect from factory and 
euarantee to pteaae you or refand 
kit money. 




50 Columbia St.. Daytoh, ^^^9 

House Lighting; Plants 

$225 to S2100 

Wnte for CaUilnu, ei.in., nm- nf »nur 
electrical dealer. AGENTS WANtCD. 

DYNAMOS. MOTORS 

Ba^l^iTChjirirera andMotorGen- 
erata^^.t«, ^ to SI20. Uydro-E!*ctrif 
(.rrioratorB Which «Tif«lo» doyoawutt? 
SP£CIAL-HnItMr-CaiK>t 110 V. Hand 
fVH^w""- white they lut. only «&. 
Order from thix nd. 

WATSON ELECTRIC CO. 
Dept. ft4. Qa« Bulldlnc. CHICAGO 




Tlie New Midget Slide Rnle 

has many exclusive features. It 
will add and S'lhtract tractionB 

■nd iri'o Herlmnl f-qnivnlentn. It will 
al"omaltiptr. divide, idd mnd subtract, 
solve problems involvinir any root or 
rower <eTceptln(r — H snd wilt »lve 
Lorarithms *nd the Sines, Tanrenta, 
roBlneii snd CntanRent^ of bTI snrUa. 
Made of metal. Size 3] inrh«>B. 
Rpnif for frpc eIrrtiUni, Prica t1 IW1 
with -complete inatnicWons. *I'VU 
Your ino7K*v hnf k it vou ar* not 

GILSON SUDE RULE CO.. lliles,iricL 



Here Is an Efficient Gum 
and Fabric Rack 

HERE is a gum and fabric rack that 
vulcanizers will find convenient 
and practicable. It keeps the repair 
stock clean, and permits several men to 
work at the same table without inter- 




As a time-saver this rack is a great 
help to the vulcanizing department 



fering with one another. The rack 
consists of a wooden frame, made to 
hold several rolls of gum and fabric, 
revolving on a stand fastened to the 
table. It can be turned in any direc- 
tion, to accommodate workmen at 
opposite ends of the table. 

The frame is of two-by-four lum- 
ber, with holes bored through the sides 
to hold the rolls. The rack revolves 
on a piece of 3^-in. pipe, threaded on 
one end to fit a wide collar which is 
screwed to the center of the table. 
On the bottom of the rack is screwed 
a piece of two-inch flat iron, into 
which is bored a hole a trifle larger 
than the pipe support. This hole ex- 
tends into the wood to a depth of 
1 in. to act as a recess for the pipe 
support and increase its rigidity. An- 
other collar is screwed to the iron to 
hold the pipe in place. 

On the end uprights of the rack may 
be hung knives, rollers, stitchers, 
scissors, etc., thus keeping the table 
clear of working tools and allowing 
more table space for repairs. The 
entire contrivance is so simple that any 
vulcanizer can construct one easily. 
Digging into drawers and inaccessible 
places about the work-bench is not 
only time lost but very aggravating to 
the vulcanizer who wants to do a job 
in a hurry. This device will do away 
with old-time methods and help put 
the shop that employs it on an eflScient 
basis. 



WONDER 



10 MODELS 



Pipe, Tubing and 
Solid Bar Benders 



MODEL A 




BEND all sizes of standard or 
double thick steel, wrought 
iron, brass and copper pipe from 
l/^" 106"; tubing from }// to 7"; 
round, square and twisted solid 



stock from 



to 134" to 3". 



American Pipe Bending Machine Co. 



Ma nuf ac tu re ra 



51 Peari St., BOSTON, MASS., U. S. A. 



B 




IN ENGINE PRICES 

KEROSENE -GASOLINE 

2 to 30 H-P. 
Immediate Shipment 

Stationary, Portable or 
Saw-itig— all at greatly 
reduced prices. Best 
Engine — longest rec- 
ord — Btronjrest eruftrnfitee. — - - . 
terms. Wo cut (n quality, bat a biff cut in pnco 
forquEek action. Write for new cut-prica cata- 
loff-FREE, postpaId--ED. II. WITTE, Pres. 

WITTE ENGINE WORKS 

222? Oakland Avenue, Kansas City, Mo. 
2227 Empire Buildlnc* PittsburKh, Pa. 




Choose your own 




Battery Charging 
Pays Big Profits 



Rigger proflta this year than ever in battery charslng. 
More old cura driven. Xew Fords to have clectrteu 
equipment. Get In the ring — owners of HB Chargers are 
clearing. 



$100 to $200 Extra Profit Every Montli 



$15 



You can do it wilb lilt Chamrrs. This )tti 
Battery Chartter recharges I tu 7 auio at' nit^i- 
batteruTH for I'ic tu 15c each. Ouatomei ii^y^ 
75o to it. GO. Prnfit filic to <1.3S per lialii'r> . 

Puta This Money-M'iker 
in Your Gsrasa 
Balance in i) monthly paymentit of $20 
•■airh. Kju'ninKH pajr fiir machinp an it , 
runs. Writ* fur particulars or sunil Its fT J 
ut once fur chancer on trial. Atitiolut« mm' < 
monvv-back saarantre. Yoa nin noriali. - .-i 
Don't dolay and lose profits. Order 
todfty. 

HOBART BROTHERS COMPANY 
Box S4 Troy, Ohm 





ASBESTOS 



We are miners and shippers of Crude Asbestos 
in any quantity. We produce all grades at our 
world famous BELL ASBESTOS MINES, in 
Canada. We also card fibres, si)in yarns, 
weave cloths, and make all sorts of Asbestos 
products. 

For anything you want in Asbestos, turn to 
KEASBEY a MATTISON COMPANY 

Dapt. S-4. AMBLER. PENNA., U.S.A. 

Owners of th« world's largest Asbestos Mines. 

Pilliod 

TOOL CASES EXCEL 

MacJiinLstannrlTnn] Makers 
d thrm in(«t BatlBfactory 
fonstrurtion, appearanoe, 
vice and price. Imme- 
tte shipment. 
fioottei rf«cr(Mnfl 20 sivUt 
on reQVfst. 

ThcPiDiod LnmberCe. 

Dc«l. A. Swanton, Ohio 
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MACHINISTS' TOOLS 




THE TOOLS THAT 

SPEAK FOR 
THEMSELVES 

It is only necessary to 
take a Brown & Sharpe 
Tool in your hands to 
appreciate its quality. 
The sharp, clean grad- 
uations and the fine 
finish speak of their 
quality in such a de- 
cided way that even 
though the accuracy 
and durability of-these 
tools were not guaran- 
teed by the Brown & 
Sharpe trade mark you 
would instantly know 
that both were assured 
by the quality appear- 
ance of these world 
known tools. 

Brown & Sharpe 
Mfg. Co. 

PROVIDENCE, R. I., U.S. A. 



How to Make a Simple Electric Engine 



THE make-and-break device for 
running this electric engine con- 
sists of a pair of solenoids arranged ei>d 
to end with a simple armature passing 



can be made which will be very in- 
teresting to watch in operation. 

The diagrammatic illustration will 
serve to make clear the construction 




The engine looks like the ordinary station£iry steam-engine, 
but it runs by an electric solenoid that constitutes the cylinder 



to and fro from one to another and 
making a contact at each end of its 
travel. The heavy armature makes it 
possible to design the apparatus to 
make any required number of breaks 




~ A "diagrammatic view of the solenoid 
cylinder and wiring circuit to the batteries 

per second or per minute. Such a 
reciprocating armature evidently acts 
like a piston of a steam engine. If 
then the other parts are added a toy 



of the apparatus. One of the illustra- 
tions is in cross-section to show the 
interior construction of the recipro- 
cating mechanism. In this view A 
represents a form on which are wound 
the two coils 1 and 2. The cover or 
brass tube 3 makes the cylinder in 
which the soft iron armature 4 slides. 
The line 15 represents the rod con- 
nected to the piston 4, and 16 represents 
the crank with the circuit breaker. 
The brush 17 connects the coil 1, and 
the brush 18 connects the coil 2. The 
power is supplied by the battery 5 and 
the speed of the apparatus is controlled 
by the resistance 7. 

The illustration of the side view of 
the engine shows that it may be made 
of wood, but babbitt metal may be 
cast in plast3r-of-Paris molds for the 
parts. The engine is shown in correct 
proportions and may be made in any 
size as long as the proportions are kept 
correct. The base is of wood which 
has been marked with ink to imitate 
concrete. — Charles Horton. 




A plan view of the engine, showing the wood base, which 
is marked to imitate tile on a concrete foundatior 
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Broom Handles Helped Make 
This Tea-Wagon 

YOUR old broom-handles can be 
used for something else besides 
churn-dashers. The tea-wagon shown 
in the illustration was made from 
broom-handles and cheese-boxes, the 
greatest expense being for the glass for 
the trays. 

Broom-sticks form the handles and 
the lengthwise supports, and the 
tongue of a child's wagon form the 
front and the bottom crosswise support. 
Pieces of wood 1 in. by 13^ in., dove- 
tailed together at the corners, made the 
tray support and slanting part of the 
handle. The front rung of a discarded 
rocker, was just the thing for the 
handle. 

The trays are of graduated depth and 
size, a cheese-box top being used to 
make the top tray — the largest and 
shallowest — and a cheese-box for 
the bottom tray and another cheese- 
box sawed down to a depth of 
in. for the center tray. Flat pieces of 
wood about shingle size support the 




Attractive and useful, this 
tea -wagon is quickly made 



center and bottom trays. The attic 
yielded up the casters and wheels, 
and brown and tan figured cretonne 
was very effective under the glass. 

It was put together with finishing 
nails and screws, sandpapered and 
stained in light oak, and trimmed with 
yellow plaited raffia. — C. Giles. 

A Makeshift Coffee-Grinder 
that Most People Have 

IF you should need to grind some 
coffee and do not possess a coffee- 
grinder, use your meat-grinder. 

Be sure the grinder is dry. Using 
the smallest cutter, or the one having 
holes about yi-in. in diameter, feed 
the coffee in slowly, and operate as 
usual. The offee wll come out 
partly ground and partly cut and 
broken into small bits. While the 
meat-grinder will not grind it quite so 
fine as a regular coffee-grinder does, 
still it comes out in pieces small 
enough to allow proper brewing of the 
beverage. 




Volume I 
IM pases, 
leather. giH (itie. 
size. 4>4*x7*. 




YOU WILL WANT BOTH BOOKS 

These handy reference books are of exceptional value to you, whether 
you are an apprentice or a highly skilled mechanic. 

Both books are edited by men prominent in the machinery field — men 
who know exactly what is most helpful to the beginner as well as the 
experienced man. 



Volume II (or Practical Machinists 

Sequel to Volume I 

180 pages of important technical data, 
tables relating to machine speeds, power 
transmission, drilling, turning and milling, 
materials, etc. 



Volmne I (or MachtnisU* Apprentices 

Now in 4lh Edition 

184 pages of material that shows "how 
to do it." EUsential to the beginner, val- 
uable to the experienced machinist. It 
deals with the layout and precise meas- 
urement of work. 




Ask your hardware dealer to show them to you, or write direct — 50c. ea£h. 

Catalog No. 2IW of Starrett Tools on request. 

THE L. S. STARRETT COMPANY 

The World's Greatest ToolmakerB 
Manufacturer* of Hack Sawa Unexcelled 

ATHOL, MASS. 

NEW YORK LONDON CHICAGO 





COMPLETE MARKING OUTFIT 

Just What \c>\x Need for 
Marking Tools 

NO TOOLS TOO HARD 
Price - $1.00 Postage - Sc. 

J. M. WATERSTON 

Write for Cataloe 81 WoodwsrJ Ase., DETROIT. MICH. 

SPECIAL KON-VER-TER SLIDE RULE 

. "Hamilton" Iniprovod SWiie Kiil« fn- 

..r-^- •- - ntu^.tly nildti, nubtrnctn. diviilt-i. mul- 

tiplii-B, convorta fmcliunx "r dcrimaU 
of an in< h or bi'th. Giv.-a piti<'i«,oo-«inc» 
vvntinl tiirifM,<'o- verged •int-H.tanKtiQis 
co-tansents, ec^Bnta, po-srruita i>f 
angW"- Pquare rm)t, cube rtrnt, rooti 
to tho fifth powcm, l"r*ritlirn«. rir- 
cum fo re n arpa ana diBnipUT* of 
cir<-lpii. Moat onmplfta bH-V rule of 
Its kind rviT m>dc ThU ru\* i» Ave 
■nd four-tenth inches in diatiKitcr. In- 
Btnirtif"** wuh eneh rule. PIJMN 
UTILITY RUl.BS. Sl.OO. SPFX'IAL 
DE I,IIXK. white c^-ltulnid $2. SO, 
postpaid. Ao'^nfanilrlMt'Ttfi fint^d 

J. C. HamtRon A Co.. 7 Wa»«r StraM 
IX-X-l. A. Boston, Mass.. U. S. A. 




i A Good, All- Around 
I Tool Bag 

I Made of Harness Leather — 
i Strong and Durable 

1 Combines all the good features cf the various 
1 common leather bags. Strongly built for rough 
1 usage. Bottom is three ply and steel studded. 
3 Has saw and bit holder, liand fttrap, and shoulder 
strap with pad. A mighty good, all-around tool 
bag. Si.x sizes ranging from 14x8 inches to 24 
X 8 inches. Show this nd to your dealer and ask 
for the genuine KLEIN tool bag. If unable to 
get It write us. 

MATHIAS KLEIN & SONS, Mfrs. 

CANAL STA. 3, CHICAGO 
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No. 945 



Stanley Bit Braces 

Stanley Bit Braces are made in a 
number of different styles and sizes. 
A line from which the most discrimi- 
nating user can make a choice both as 
regards pattern and price. 

Particular attention is called to the 
Concealed Ratchet Type Nos. 811, 901, 
921. The Ratchet Mechanism is en- 
tirely enclosed, which not only keeps 
same free from dirt and moisture, but 
thoroughly protects the user's hands. 

The illustrations above show only a 
few styles. Catalogue No. 34S shows 
our complete line. May we send you 
a copy ? 

^ Hardware Dealers Carry Stanley Toob^ 

ASK TO SEE THEM 

Stanley Rule & Level Co. 

New Britain. Conn. U.S.A. 



How Electrolysis Destroys Water-Mains 



rl electric railways, it is customary 
to employ the track as a return cir- 
cuit. The rails, not being grounded, 
allow the return current to leak into 
the ground, and to traverse any path 
of low resistance it can find, such as 
metal water- or gas-mains, back to the 
generator, which is also grounded. 

This action is shown in the accom- 
panying illustration. At P, where the 
current enters the pipe, no harm is 
done; but at R, generally near the 
generating station, where the current 
leaves the pipe, there is all the action 
that occurs at the positive pole of an 



cal action is set up between the pipe 
and salt water, by which action the 
pipe is eaten away in places, and iron 
particles are carried by the electric 
current to some outside material, 
which for the time being acts as a nega- 
tive plate. 

Various means and precautions have 
been taken to avoid this electrolytic 
destruction of the mains. The follow- 
ing are three such methods: the heavy 
bonding of the rails to secure a path of 
low resistance through them; the use 
of a second trolley wire return; and 
tapping a return line on the mains 



Trolley Wire 




Showing the points where the current enters and leaves the main, 
which is the place where the metal is taken away and deposited 
like electroplating to another electrode or through the earth 



electroplating bath. The main, being 
in more or less moist ground, is in 
contact with water containing salt in 
varying quantities, which causes it to 
act as an electrolyte. Consequently, 
as the current leaves the pipe, a chemi- 



to conduct back to the generator the 
currents they carry, without permit- 
ting it to flow through the water and 
cause electrolysis. The second method 
is the most ef&cient, but as it is also 
the most expensive, it is seldom used. 



A Trolley. Mail-Carrier for the Farm-House 



WALKING down the lane to the 
mail-box may be all right in 
pleasant weather or slack times, but 
otherwise it becomes an unpleasant 
duty. The mail-box shown below can 
be built easily and inexpensively. 

First, a post is erected at the road and 
isfitte^with a wood bracket on the side 
facing the house. From the top of the 
post is stretched a stout wire cable in 
a straight line to a convenient point at 
the house. The cable is then elec- 
trically connected to a push button, 
as indicated, which in turn is grounded 
to a metal plate buried deep in the 
ground near the post. Similarly, the 



house end of the cable is connected 
to a bell and set of batteries. 

A mail-box consisting of a simple 
wood box suspended from the cable 
by one edge is fitted with deep grooved 
door-hanger pulleys which constitute 
the carrier. One of the top sides is 
hinged and acts as the cover. A screw- 
eye is placed in the outside bottom 
corner, and connected by a light end- 
less line to two pulleys, one with the 
end of the bracket and the other with 
the house. 

If the house is equipped with elec- 
tricity, a small motor will do the 
trick. — L. B. Bobbins. 




DELTfliLS or M(1IL BOX AND HflNCtRS 

A trolley letter-carrier box to run down to the gate for the mail. It is driven 
by a small motor and has a bell signal attached to the bell cirxniit of the house 
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A Sod-Cutter Made from an 
Old Shovel 

A SOD-CUTTER or edge may be 
made out of an old shovel and a 
piece of /^-in. pipe which will equal the 
market article in every way, besides 
being sharper and more substantial. 

A slot is cut in the pipe to receive 
the blade, and holes are drilled in the 
sides to receive the rivets. An old 
shovel will furnish both handle and 



PIECE OF 

44" PIPE: 



1- HI Mb 1 



^5LOT 



FLAT BLADE 




An old shovel, a piece of pipe, 
and your new sod-cutter is ready 

blade, and when all are in their proper 
positions the blade-holder is flattened 
against the blade as shown in the 
sketch. — James A. Kane. 

One Method of Combating 
the Spanish "Flu" 

TO avoid spreading influenza germs 
among factory hands who used 
an ordinary bubbler drinking fountain, 
one large concern attached an electric 



I'l 



ll'i 




Putting the Spanish influenza in a cage 

light wire guard, in the manner 
shown in the illustration, to keep the 
drinker's mouth from touching the 
outlet. — Maury Robinson. 



DiSSTON 

SAWS AND TOOLS 



ZZSCH-ZZSCHf 

The^Sing^of the Disston 





most 
enters use 



THE qualities that have 
made the Disston Hand 
Saw the most widely -used saw 
in the world are built in the 
saw itself — thoroughgoing 
quality, value, long life. 

You know the world-wide 
reputation of the Disston 
Hand Saw — its leadership for 
nearly eighty years is one of 
the traditions of the trade. 
All saws made by Disston are 
Disston quality — Cross Cut 
Saws, Band Saws, Circular 
Saws — each measures up to 
the high standard of the world- 
famous Disston Hand Saw. 

Disston Crucible Steel, 
made in our own plant, is the 
only steel used in Disston 
Saws and Tools. 

Disston Saws are sold by 
progressive hardware dealers 
the world over. 

Send today for the free 
Disston Handbook on Saws, 
which tells how to' select, use 
and care for Disston Saws 
and Tools. 

Henry Disston & Sons, Inc. 

"America's Lonfest Established Makers 
of Hand Saws, Cross Cut Satvs, Baud 
Saws, Circular Saws and Totls" 

Philadelphia, U. S. A. 
Canadian Works: Toronto, Canada 
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S C.JOHNSON'eSON 

» '^£*<;i»c.wi»..o.« », 



THE easiest and quickest way to repair leaks 
in radiators, pumps, water jackets, hose con- 
nections, etc., is to use Johnson's Radiator Cement. Tliis will stop the leaks 
instantly without laying up the car. No mechanical experience is required — 
all you have to do is remove the cap and pour the liquid into the radiator. 

No tool kit complete without a can of Johnson's Radiator Cement. 

It overcomes the inconvenience of laying up one's car. A half-pint is ordinarily 
sufficient for a Ford or other small radiator — for larger cars use a pint. 

J OHNSON'S 
RADIATOR p EMENT 

Johnson's Radiator Cement blends perfectly with the water until 

it readies the leaks — ^just as soon as it comes in contact with the air it forms 
a hard, tough, pressure-resisting substance which is insoluble in water and 
consequently makes a permanent seal. 

Quick — Efficient— Harmless 

Johnson's Radiator Cement contains no powder, cement or anything which can 
coat, clog or interfere with the efficiency of the cooling 
system. It will ordinarily seal a leak in^from two to 
ten minutes. 



Steam fitters will find Johnson's Radiator Cement 
just what they need for sealing up leaks and 
cracks in boilers and water jackets of all kinds. 

Insist upon your dealer supplying you with 
Johnson's Radiator Cement. Write for our 
folder on "Keeping Cars Young" — it's free. 



S. C. JOHNSON & SON, Dept. PSM, Racine, Wis. 
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Now 



By Being Your Own Salesman 

Try the Oliver for Five Days at Our Elxpense 




This Simple Plan Makes It 
Easy to Own an Oliver 

This sales plan is a legacy of the war, which taught us all new economies 
— ones we won't forget. 

By reorganizing our method of distribution, we were able to make a 
radical reduction in price. 

We did not change the famous Oliver an iota. The machine we now 
sell for S57 is the identical one formerly priced at Sioo — BRAND NEW, 
not second-hand or rebuilt. 

During the war we learned that it was unnecessary to have great 
nunilK-rs of travelling salesmen and numerous, expensive branch houses 
throughout the country. We were also able to discontinue many other 
superfluous, costly sales methods. You benefit by these savings. 

Pre-war extravagances were ended. And our plan of selling made 
simpler. We send the Oliver to you for free trial, so that you may 
judge it, in solitude, without being influenced. 



Only $3.00 
Per Month 



No Money Down 



Do not buy or rent any typewriter until 
you know the Oliver. .■X five days' trial will 
help you decide. Besides saving you $43, we 
make the payments easy. We ask no advance 
payment . But merely $3 per month until the 
$57 is paid. 

Do not confuse this offer with those for second- 
hand or rebuilt typewriters. Our $.S7 Oliver is our 
brand new identical Model g, formerly priced at $100. 
It has not been changed in the slightest. 

Over 700,000 Sold 

Olivers arc in use all over the world. Some of the large 
coni'triis in the United States using Olivers are: U. S. Steel 
Cor|K)ralii>n, Baldwin Locomotive Works, Nat'l City Bank of 
N. Y., Diamond Match Company, Pennsylvania Railroad, 
Harf, Schaffner & Mar.x, American Bridge Company, Encyclo- 
peilia Britannica, Otis Elevator Company, Bethlehem Steel Com- 
pany, Boston Elevated Railways, N. Y. Edison Company, and a 
host of others of equal importance. 

.And thousands of Olivers are used by individuals — every business is 
represented among our users. And ever>' profession. 

^"ou can depend on this wide use of the Oliver as a guarantee of 
its worth. 



Merely send us the coupon. We ship an Oliver to you. Try it for five days, 
rhen, if you agree that it is the finest typewriter at any price, merely send us 
S3 per month, until the $57 is paid. 

If you do not belie\-e that this is the greatest typewriter opportunity 
return the Oliver to us, express collect. We even refund the outgoing trans- 
Ix)rtation charges. You have not placed yourself under any obligation 
to buy. 

When the Oliver comes to you, you will admire its many advancements 
— all the refinements made possible during 24 years of typewriter-making. 
A finer typewriter is impossible. 

The coupon below gives you the opportunity to be your own sales- 
man and save yourself S43. 

Note that it brings EITHER an Oliver for Free Trial, or further 
information. Check it accordingly. 



The Oliver Typewriter Company 

1104 Oliver Typewriter Building, Chicago, Illinois 



Canadian Price, ^72 



(.'i.02) 



No Finer Built 



Examine the Oliver carefully. It is built in a model factory with 
a heritage of ideals. Only the finest materials are used. And this 
accounts for the prolonged life of the Oliver, its durability, its inbuilt 
service. It is simplified in construction and built to withstand the 
hardest usage. The Oliver in war service proved its fine design and 
construction. 

^'ou can't buy a better typewriter at any price. 

Mail the coupon now, for either a Free Trial Oliver or further 
information. 



THE OLIVER TYPEWRITER COMPANY 

1104 Oliver Typewriter Building. Chicago. III. 

□ Ship me a new Oliver Nine for five days free inspection. If 
I keep it, I will pay $57 at tlie rate of $3 per month. The 
title to remain in you until fully i)aid for. 

My shipping point is 

This does not place me under any obligation to buy. If I choose 
to return the Oliver, I will ship it back at your exjiense at the end 
of five days. 

□ Do not send a machine until I order it. Mail me your 
book -"The HiKh Cost of Typewriters — The Reason and 
the Remedy," your de luxe catalog and further information. 



Name . 



Street Address . 



City State , 

Occupation or Business 



Cc' 




:od materif 



